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His Treatiſe of AR1tTHMETICK hath 

fS paſſed ſomany Impreſſions that, (what with 
the ſupine Negligence of the Printers, and(areleſſ- 
neſs or Ignorance of thoſe to whom the Reviſal 
thereof was committed for want of Application 
being made'to the Aathor ; ) tt hath contracted 


fo many Typographical Sphalmata, as to disfignre 


its Beauty 10 as to become a meer Sraxger to its 


'Grit Parent : However, 1n this Edztion, F have 
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carefully Examined every Rule and Example, and 


rendred them Perfe& as at firſt: And whereas, 


T have in ſome places omitted ſome things of Leſs 
Moment, I have 1n other places made a Quadruple 
amends, in Adding others in lieu thereof, in 'o- 
ther places : Of all which, I now come-to give 
you an Accownt of the ſeveral Parts of the Book, 
and in which ſuch Additional Supplies are made. 
The whole Treati/e 15-divided into four Parts. 


The Fir# contains Vulgar ARTTHMETICK; 
in Whole Numbers and Fradtions: And .inevery © 


Rale there are Examples for Prattice added, and 
weſtions alſo wrought by thoſe bngle Rales : In 


Malriplication T have added divers Compendians, 
or brief ways of :Muliplying, whereby Sums, .(ha- - 
- ving 2 or 3 Figures.inthe Multiplier) may be per- . 
formed, without any burthen or chaxge to the ;- 
Memory, more :than in ordinary Dultiplication, 


and-yet no other (or at.moſt very few) Figures 
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Wl To the READER. 

ſet down but the Prodatt it ſelf.” And in Dzwiſion 
(which is cke moſt difficult of the four Speczes) 
there are two ways for the performance of it ſo 
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the Golden Rule, &c. I have (to expreſs variety) 
made uſe ſometimes of one kind of Diviſion, and 
ſometimes of another. 

3 The Second Part treateth of Dx cimar 
B ARITHMETICK: Which TI have (in this E- 
4 aition) divided into Four Seftons, -- t 

Inthe Firſt is taught how to ReduceVulpar Fratts- 
ons into Decimal Parts; and thereby to make Decz- 
mal Tables to expreſs the feveral Denominations of 
the Coyns, Weights and Meaſares (of your own or 
other Countries,) in Decimal Parts; and how to 
make uſe of ſuch Tables upon all occaſions. 

The ſecond Set#:on contains Notation, and how 
to work all the Rates of Arithmetick (treated of in 
the Fir## Part) Decimally : And how to Extratt 
the Sguare and Cabe Roots: 1n both which. (in this 
Edition) I have been very Copious and Plain. 

The Third Se&70p treateth of Szmple and Com- 
pound Intereit ---- Diſcount or Rebate of Money ---- 
Equation of Payments ---- — .of Annuities, 
Valuation of Leaſes of Land or Honſes, Sc. With 
T ables of all of rhem ready Calculated. - 

The Fourth Sefton, Teacheth how to Meaſure 
Saperficies, as Boards, Glaſs, Land, Pavement, &c. 
And of Solids, as Timber, Stones, Spheres, Pyramids, 
Cones, Cylinders, &c. ---- And alſo, of the Works of 
the ſeveral Artificers, relating to:Builading.; as Car- 
penters, Bricklayers, Plaiſterers, 'Maſons, ' Painters, 
Toners, 
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5 thar every Man may make uſe of that which he $5 
'F beſt underſtands or fancies: And in the working af * 
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o the READER. 

oyners, &c. Whereby this Decimal Arithmetick 
will be as ſerviceable to all of ſuch Profeſſions ; as 
Valgar Arithmetick (in the Firſt Part) was to 
;-- Merchants and other Traders. | 


= -TheThird Parttreatethof ImsTRUMENTAL 


 AR1THMETICK; or Arithmetick Inſtrument- 
ally performed in a Decimal way without the hel 


- . of Decimal Tables, by which the whole work of 


Redattion '15 avoided, there being certain Scales of 
Engliſh Money, Weights and Meaſures divided, and 
ſo diſpoſed, that by them (by inſpection only) 
the Decimal Fratton of either Money, Weight, or 
Meaſare, may be ſet down as exaQtly, and in leſs 
"time than they could have been taken out of the 
Decimal Tables in the Second Part of this Trezxtiſe. 
And on thecontrary, any Decimal Frattion, may be 
reduced into its proper parts of the integer with 
the ſame facility, ſpeed and exaQtneſs: A Fipure 
of theſe Scales 15 inſerted at the beginning of this 
Third Part. 

Unto theſe Decimal Scales, T have now added 
Two other Scales, for the Extrattion of Roots ; By 
the one you may find the Roct of any Namber the 
Square thereof being given Or if the Root be gi- 
ven, you may find the Square Number anſwering 
thereunto, and that by inſpeCtion only, without 
the help of either Pex or Compaſs ---- And as this 
Line doth for extraQting the Square Root, the other 
doth the like for the Cabe Root. 

 Andto' make this Third Part of In/iramental 
Arithmetick, yet the more compleat, I have more 
largely (than in the former Eaztions) inſiſted ups 
on the Deſcription and Vſe of Nepairs Bones ; large- 
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To the READER. 
ly treating of their Uſe in Malriplication, 


4 {6 1m 
and Extration of Squareand Cube Roots. And laftly 
The Fourth Part treateth of ALGE3 mu 4, And 


concerning that, whereasin former Editions, there 
was inferted an Abridgment of the Precepts of A u.- 


GEBR 4A, Written in French by }, 
have now in this Editioz (inſtead: of tha 
a more Compleat Treatiſe of that Art, 


ames ae Billy, T 


founely 


Publiſhed, (at my requeſt) by my warthy Fri 

Mr. Thomas Gibſon, among other things. of his, 
1n a Book called Syzraxis Mathematica, wherein the 
Method which he there follows is the ſame as in 
Mr. Harriot, in ſome places, that is, in ſuch £qua- 


tions as are propoſed in Nambers: And 


Cartes in ſome other Places, that is, in ſuch 


as. in Des 
UA- 


tions aSare Solid and not in Numbers : Not that the - 


Book 15-taken out of. them, neither doe 


s$ proceed 


continually with them , but disjua&tly, as. he 
thought fit tointermix them among other -Things 


which are not in them. 


Thus having given you a full Account of this 
Treatiſe of AR1THMETIC K,andof what iscon- 


cained in the ſeveral Parts thereof; I freely offer i 
to the ingenious PraCtitioner in the Art of Nam- 


bers, deſiring his Friendly acceptance, and par- 


hand) And in ſo doin 
whio 15 
Southal in Middle- 


ſex, Fun? 12, 
I 70s [ 
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don for ſach Errors as may poſſibly haye eſcaped 
the Preſs or my felf (notwithſtanding the: great 
Care I have taken for the preventian- on euher 
g, you will encourage him, 


A Friend to all that RY 
Mathematically affedted,  _ 
William Leybourn. 
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He Place of the Aathor”s Reſidence is about 

Ten Miles from Lozdoz Weſt-ward, at a 

Place called Soarhal, in the Road between Adoz 
and Uxbridge, and Three Miles from Brentford - 
Where he intends to Read the Mathematicks, and 
Inftru& young Gentlemen, and others : And to 
Board ſuch as ſhall be pleaſed to make a more 
cloſe Application to theſe Studies: Where ſuch 
Boarders, and others, (during their time of Re- 
ſidence with him) ſhall have the Uſe of all Books, 


Maps, Globes, and other Mathematical Inftruments, 


as are neceſlary for their 1ſfrat1oz, till they pro- 
vide themſelves of ſuch as they ſhall have occa- 
ſion for afterwards. | 


TF any would have their Land or Building 

Surveyed, or Meaſured, and a Plot thereof 
made; or any Sun-Dial, or Dials about their 
Houſe or Garden (of what kind ſoever, Fixed or 


Moveable) he will Prepare or Make for them 
ſuch as ſhall be deſired. _ 


You may hear of him, and have an 
Account of his Terms, and manner of 
Proceedings: By | 


Mr. Robert: Morden, at the Sign of the Atlas in 
Cornhill, near the Royal Exchange, Globe-maker.. 

Mr, Henry Wyn, in Chancery-Lane, over-againſt 
the Rolls, Mathematical Inſtrument-maker. 

And where theſe Books are to be Sold. 
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ARTS MATHEMATICAL, 
Taught by the Author. | 


In Whole Numbers, and Fraftions. 
; ; In Decimals, and by Logarithms. 
Arithmetick : Inftrumentally, by Decimal Scales, Naprer's 
| Bones :..and /to extract the __— and Cube 


Roots by Inſpe&ion. © 
OR The Principles thereof. F Practice Ed 
Geometrie : 3 with the Demonſtration. 


The Deſcfiption of the Circles of the Sphere. 
The Ule of the 5 Celeſtial, and 


A F010N11e Ke Globes l Terreftrial: 
ff To project the Sphere ix Plano F Right, or 
upon any Circle, Oblique. 


And upon theſe Foundations, the following Superſtraftures. 


'E » ( Longimetria, © Heights, Trees, Towers, tc. 
SI. or the Depths, co: WT Wells, De(- 
Sn Sh Men ſur ation - cents, &c, 
= | 0 Diſtances, F Churches, Towers,{5c. 
a. oard» 
D = S Planometria, or the Glaſs, Or any other 
O.S © Menſuration of \. yy Pavement, Superficies. 
- +: Tiling, 5, . 
I+> VL & Timber, growing or ſquared. 
© DO A OE Stone, regular Or Irregular. 
be Cask,commonly calledGageing, 
LGeodaſia, or the Meaſuring of Land divers ways. 
[ Or, the Menſuration of F Plain and 
Triangles, both Spherical. 
/ ocean 
: Ailtronomy. 
Trigonometr 74. 7 The Application thereof, in JSeography. 


the ſolution of Problems in Y Navigation. 
Fortification, 
Dialling, &'. 
ThePrinciples there-\ The Plain Sea-Chart, 
of, and the man-< Mercator's Chart. 
ner of Sailing by {TheArch ofa greatCir. 


"Sine: Is 


= ithmetically, by the Tables of<\ Tangents. 


[ 
(Emo mm—_ 


Navigation . . 


Hor ho Logarithms. | 
Geometrically, {' Scale, and 

Compaliles. 
RS » by the Sector, Quadrants , 


Scales, Ge, 


Dialing: 


Of 


_ Vulgar Arithmertick. 


$7, 
we 


——_— 


PART 1, 


tata 


 NUMERATION. 


UMERATION, is accounted the Firft Part of 
Arithmztick, and it is to know how to read a Sum 
of Figures expreſs'd in. Writingz- or. to write down 

any Sum to-be expreſſed, | F 9bs £:: - 

| | To the- doing of. which, there are Four Things ne» _"# 

ceſlarys.... WEN | _ 
Firſt, To know their Number, which is Nine. <q = 
Secondly, Their ſhapes which are 1. 2. 3+ 4- 5» 6..7. 8. 9, Of 

which, the firſt roward the left-hand ever fenifieth One, the ſecond 
Two, &C& ;$ | ES 

Thirdly, To kifow the value of their places. 
Laſty, How their pcoper fignificatton is altered thereby, 


The value of their places is thus, -when two, three, or..more. - >. 

figures ftand in one Sum, that, is, without any.Point, Line or Coms © 1 

ma betwixt them, as 321, that place next the Right-hand, SE” 

where the figure i ſtandeth, is called the place of Unity, or 

| Unites, and the figure 1 ftandeth in that place onely for One, © © 

and the figure 2 when it is found in that firſt place Sands only © 2 

, for Two ; and the like of the reſt. -— 4 OL EM ' _. "OR 

But in. the Sum 321, above expreſſed, the figure 2is in tha 

ſecond-place, and every place contains the value of that place: OB 

before towards the Right-hand ten times, - and therefore the.fi- -"þ 

| gure 2 doth not ſignifie two, but. (in this ſecond place) ten times * ©-* 

two, that is Twenty, and ſo the figure 3, if it had been in that. _ 5 

3 Place - had ſignified ten times Three, that is Thirty; but. being © 
here in the third place, it fignifies ten times Thir1y, that » JT 4 


2 - NUMERATION. 
hundred. And fo the whole Sum 321, is to be read Three buy- 
dred Twenty and one, 


It is hereby ſeen, how their proper ſtgnifications, which were 

Three, Two, and One, are altered by being thus placed, and the Sum, 

_ which otherwiſe had been but Six, is Three bundred twenty and 
one, as before. : 


In like ſort if there had been more places, as Seven, the value 
3s quite through increaſed ten times, by being A place more to- 
wards the left-hand, as in the Sum 1111111. TheFigure 1, 
in the ſecond place, ftands for ten times one, ( that is Tex ;) in 
the third for ten times ten, (which is one Zundred;) in the 
fourth for Tex hundred, (which is called One Thouſand; ) in the 
fifth, for Ten thouſand ; in the ſixth, for ten times Ten thouſand, 
(which is 0ze hundred thouſand; ) in the laſt ( here the ſeventh ) 
place, for Tex hundred thouſand, which is called a Million : And ſo 
on, if there were more places, obſerving the ſame order. 

Now to read this readily, make a prick over the place of Unr- 
?y, another the third from it; and over every third , ftill towards 
the Left-hand, for ſo thoſe points will be over the places of V- 
nies, Thouſands, and Millions z and ſo beginning at the laſt, that 
is, at the Left-hand, read 0ne Million ; and becauſe the three fol- 
lowing towards the Right, ſignifie properly 0ne hundred and ele- 
ven, but the prick belonging to them is in the place of Thouſands, 
call them One hundred and eleven thouſand, and the three remain- 
ing being under the point over Unity, fignifie only One bundred 
and eleven ; and all three points read together in one Sum, is 
_ Million , one bundred and eleven Thouſand , gue Hundred and 
eleven. 

In like manner, if this Number 73598624, were given to be 
read, (according to the former dire&ions ) make a prick over 
every third Figure, beginning with the firſt- Figure towards the 
Right-hand, ( which is the place of Unity) and then will your ' 
Number ftand thus, 


73593624 


Then for the ready Reading thereof, (becauſe the third prick ſig- 
nifies Millions) call all the Figures towards the Left-hand , ftand- 
ing from that prick, Millions, which in the Example are 7 and 3, 
ſo then this Number contains 7 3 Millions, $98 Thouſand, [ 624 ] Six - 
bundred twenty four ; Which in words at length we read, Seventy 
wrt” Millions, Five hundred ninety eight thouſand, Six bundred tmen- - 
Ty 70ur, 


Let 


Let thus much ſaffice concerning the placing of large numbers, 
for the ready reading of them z only . take theſe four Tables fol- 
lowing, for illuftration of what hath been hitherto delivered in 
words, the very ſight whereof is better than a whole Chapter 
of information. | | 

The firft Table is thus to be read. ] One in the firft Place 
ſignifies One. One in the ſecond Place fignifies '7ex. One in the 
third place, ſignifies an Hundred, &c. as in the Table. 

The ſecond Table is thus to be read. ] In this Table you ſhall 
find the laſt number thereof to confift of theſe figures, 357.846. 
903. with a point or a comma betwixt every third figure, for 
diſtin&tion ſake, and alſo every three figures in their order are 
connected together with this brace TV, which denominates 
the Places of Millions, Thouſands, Hundreds, fo that the laſt num- 
ber of this Table will evidently appear to be 357 Millions, $46 
Thouſands, (g03) nine Hundred and three. 

The third Table | is only the Figures of the ſecond, ſet together, 
and orderly diſpoſed, having the fignification or reading of the 
ſame Numbers in words at length to them annexed, and is here 
inſerted for, the better ſatisfattion of ſuch as ſhall doubt whether 
they perfealy underftand what hath been before taught. 

The fourth Table ] is much like the ſecond, only it confifteth but 
of one number, and extends three Places farther then the greateſt 
number in the ſecond Table doth :; viz. to twelve Places; which 
figures are thus tu be read, 736 Millions of Millions, $42 Millions, 
708 Thouſand, (645) Six bundred forty five, 


I. FABSEE 
firft x one 
ſecond | _ | 10 ten 
© | third |,» | 100 a hundred 
3 | fourth |} '= | 1000 a thouſand 
'E < fifth” >= 10000 ten thouſand 
& | fixth v | 100000 a hundred thouſand 
© | ſeventh | .E | x000000 a Million ; 
eighth ** | 10000000 ten Millions | 


ninth Lo0000M00 a hundred Millions. 
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Wl. TABLE. 
% ( eight. 
54 (fifty four, | 
762 (ſeven hundred fixty two. 
3483 (three thouſand four hundred eighty three. - 
97621 (ninety ſeven thouſand ſix hundred twenty one. 
243794 (two hundred 43 thouſand 7 hundred 94. 
8749807 (eight millions. 749 thouſand 8 hundred and 7. 
57316248 (fifty ſeven millions, 316 thouſand, 248. 
| 357846903 (three: hundred 57 millions, $46 thouſ. 903. 
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IV. TABLE. 


7 | hundred | 

2 | ten Fillion of millions 
6 j one Pg | 
8 


- 


%7 if 


| 8 [ hatidred y 
4 | ten Fiiltions 
2 | one | 


_— 


- hundred ; 
-© | ten EThoufand 
3 | one £72 


—_— 


61 ——_ 


4 | ten Hundreds 
5 | one 


—— 


DDITIO N, is thecolleQting or gathering together 
of two. or more- ſums, either of one or of divers 'deno- 
minations into one ſum, which is called the [ Aggregate} 
[ Total or [Groſs Sum. ] | 
In Addition of Numbers of..one Denomination, 'the Order i5, 
to ſet the Numbers to be. added one dire&ly under-the other; 
that is to ſay ; Vnites under Vnites, Tens under Tens, Hundreds 
under Hundreds, &C. 


RULE. 


Having placed your numbers to-be added in due order, one under 
another , draw 4 line under them, and begin - at the lowermo$t figure 
rowards your right hand, and add that to the next figure above, and 
the ſum of them to the next figure above that; proceeding in this order, 
zill you have added the whole line together : which when you bave 
done, conſider how many tens are contained in that line; and for 
every ten, keep one Unite in your mind, to be added to the next row; 
but if there be - any odd Digits, you muſt ſet them beneath the ſtroak 
juſt under the line you added together. Having thus finifhed the 
Addition of one line, proceed to the next; and from thence 10 the 


third ; and ſo-forward, be there never ſo many. The examples fol-. 


lowing will make this plain. . 


Example 1. Let the numbers given to be added together be 
7832, 560g, 376, $547, having thus placed them in order one 
under another, as in the Margin is done ; 
draw a line under them ; then begin your Ad- 
dition at the lowermoſt Figure towards your 
Right-hand ; ſaying, 7 and 6 is 13, and 9g 
is 22, and 2 is 24: Now (becauſe in 24 there 
15 two tens, and 4 remaining) I place the 4 
under the line, and carry the two tens to the 
next Row of Tens; ſaying, 2 Which I carried 
and 4. make 6, and 7 makes 13, and 3 makes 
I6; in which-Row there is but 'one ten cati- 
tained, and 6 remaining, which 6 1 ſet under 
the line, and carry the ten to the next Row 
of Hundreds; ſaying, 1 that I carried and 5 


vo | © , Qaw Thouſands 
w Faw & o Hundreds 
a | Þw 0w Tens 
+> | w &@w & Units 
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makes 6, and-3 makes 9, and 6 makes 15, and 8 makes 2 in 


which 23 ten js contained two times, and three remaining 


| : the 
3. 1 place under the line, and carry the two tens to: the" ne 
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and $ makes 15, and 7 makes 22; in which, ten is contained two 
times, and two remaining ; which 2 I ſet under the line, and be- 
cauſe there is never another Row to be added (to which T ſhould 

the two tens) I therefore ſet 2 down alſo under the line 


towards the Left-hand, as you ſee done in the Margin : So the - 


Total or groſs Summ of theſe Numbers, being added together, is 
22264» | 


Example 11. A Man hath in his Orchard 136 Apple-Trees, 76 
Pear-Trees, 107 Cherry-Trees, and 36 Plum-Trees, and be deſires rea- 
dily to know how many Trees he bas in all. 

Place your Numbers one under another, as in the Margin, and 
then begin to add them together, at your Right-hand ; faying, 

| 6 and 7 make 13,.and 6 makes 19, and 6 
Apple-Trees 136 makes 25; place 5 under the line, and car- 
Pear-Trees 76 ry2 to the next Row ; ſaying, 2and 3 is 5, 
Cherry-Trees 107 and 7 is 12, and 3 is 15, place 5 under the 
Plum-Trees . 36 line and carry 1 to the next Row; ſaying, 
m—_— and, and is 3; which ; I ſt un- 

Trees in all 355 der the line, and ( becauſe there was no 
| Tens in that line) the Total is 355, and 
ſo many Trees are in the Orchard, 


Other Examples for Prafice. 


95432 321 | - 9161 

75100 1986 225 

2570 23 72 

832 2 - s) 

Total 174934 | Total 3437 | Total 9477 


Addition of Numbers of divers Denominations. 


I]. Addition of Engliſh Money. | 
The moft uſual Coins uſed in England, are Pounds, Shillings, 
Pence, and Farthings, of which, 


_ 4 Farthings i Ja, [4 
12 Pence Tmatey Shilng £08 ns 1 4 


20 Shillings x Pound 
For a Farthing we ule g. 


RULE. 


In the Addition of divers Denominations, this Order is to be 
obſery'd, viz. Place aI Numbers of the ſame Denomination, one di- 
rely under another, as Pounds under Pounds, Shillings 4 Shil- 
lings, 
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ADDITION. 7 


tings, Pence under Pence, and Farthings under Farthings, Then 
draw 4 line under them, and. begin your Addition with the lea&# Deno- 
mination fir ; Obſerving, how many times the nexs greater Denomi- 
nation is contained in that lea$t : And for every time carry one Unite 
to the: next Denomination, as before you did the Tens, ſetting down 
the Remainder, if any be ;, Then adding the next Denomination tcge- 
ther, take notice how many times the next greater Denomination is 
contained in the leſſer ; carrying for every time, one 10 the next 
greater Denomination. Thus proceeding till you have gone over 
all the Denominations, be they never ſo many. 


Example 1. Let the Numbers to be added together be 37 1. 
16s. 9d. 34q— 211, 9s. 8d. 1q.—131l. 12S. gd. 2q, Place 
the Numbers as in the Margin; draw a line 
under them, and begin with the leaſt Denomi- Jl. $&s. dd. q. 
nation (which in'tthis Example is Farthings) firſt; 37 16 9. 3. 
ſaying, 24. and 19. is 3q. and 34q. is 64q. 21 9g. 8. 1 
which is one Peny, and 2 q. remaining; which 13 12 9g 2 
2 q. I place under the line, and carry the 1d. - 
to the next Row, which is the place of Pence; 72 19 3 2 
ſaying, 14d. and 9d. is 104d. and 84. is 184. 
which is 15. and 64. ( Now againft the 8, make a Prick with 
your Pen, for your better remembrance, to fignifie that there is 
I s. to be carried to the place of Shillings; ) then go on, and ſay, 
64d. and 9d. is 15d. which is 15. and 34. therefore againſt g, 
make a prick with your Pen, and (becauſe that is the laft Num- 
ber) I ſet down the' odd 3 d. under the place of Pence z and (be- 
ing I find two pricks in the line of Pence, therefore) I carry 25. 
to the place of Shillings; ſaying, 2s. which I carried, and 12 5, 
IS 14s. and 9 s. is 23s. Which is 17. and 3s. remaining, make a 
prick againft the 9, and going on, ſay, 3s. and 16S. Is 19. 
which ( being there is no more Numbers to be added, and being 
alſo leſs than 20s.) I ſet under the line, and finding one prick in 
the line of Shillings, I therefore carry one to the place of Pounds 
ſaying, 1 which I carried, and 2 is 4, and x is 5, and 7 is 125 
{et down the 2 under the line (as in Addition of Numbers of 
one Denomination) and carry 1. to the next Row ; ſaying, one 
that I carried, and 1 is 2, and 2 is 4, aid 3 is 7, Which being 
; = laſt, I ſet down; and ſo the Total or groſs Sum is 720. 195. 
34, 2 4. | 


Example 1I. Let the Numbers to be added be 29 7. 168, 8 d. 
—320. 17s. 9d. —811. 13s. 114. Here inthis Example the leaſt 
Denominatian is Pence, therefore 1 begin with them , and. fay, 
I14. $4 is 20d. Which. is 1 s. and $4. make a prick againſt 
the 9, and ay, $4. and $4. is 164. that is 1 5. and 44 make . 

Pric 


wtS  * 


+4 


= prick againft the $, and ſet down'the odd 4 4. Then (becauſe 


= 
» 


: Troy-Weight is a Weight uſed in England,_ by which is weigh'd, 


"Grains; of which, 


y | ling 3 ſo in the Addition of Troy-Weight, knowi 
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there are two pricks in the line of Pence) you muſt carry 2 s. 
Eg. FO to the place of Shillings ; ſaying, 2s. which I 
> T. $. ds - Carry, and 135. is 15s. and 17s, is 22 5. which 
29-16. 8 is 11. 12s. make a prick againſt 17, and fay, 


+,> 32 17. 9 125. and 16s. is 28s, make a prick againſt 16, 


" 8x 13. 1x and (becauſe there is no- more Numbers to be 
TIES — added) ſet down the odd 8s. under Shillings 

3144 8 4&4 and (being there are two pricks in the line of 

| Sbillings). carry two to the place of pounds; ſay» 


. gs 2 and 11s 3, and 2 is 5, and 9 is 14, ſet down 4, and 


carry 1 to the next line; and ſay, 1 and 8 is 9, and 3 is. 12. 
and 2'is 14, which (becauſe tis the laft) you ſet down ;, fo is the 
Toxal, or groſs Sum, 1441. 85. 44.. 


Other Examples for Praftice, 
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II. Addition of Troy-Veight. 


Bread, Gold, Silver, Pear], &c. The moſt uſual Denomina- - 
tions of which Weight are, Pounds, Ounces, Peny-Weights, and: 


24 Grains. * (1 Peny-Weight —— 

20 Peny-Weight vp : Ounce \. pSfÞus 3-9 ou. 

12 Ounces - .Ux Pound radterd |, .- 
For a Grain we write gr. | 3 +7Y 


— The Addition of TroyWeight (and conſequently - of any 'other ' 
Weight or Meaſure - whatſoeyer, either Domeſtic: or ' Foreign) * 
differeth nothing at all from the Addition 'of Eng Coin Jaft ; 
taught, if the Atfinity of one Denomination to another [be firſt ! 
known ; for-whereas in Money, becauſe 12d. make” 1.5. you! 
therefore obſerve how many zwelves there are inthe. Addition of 
your Pence, and for every 12 you add '15. to iſ of Shil--; 


at 24.87 : 
Addition- ' of | F. 


one Peny-WWeight, you muſt therefore in the | 


» $ A » 
as Afi, Ry tel * "EP7r yn PETIT IS pn TOR 
i Aris > . EI —_— is PO ET OOTY WE PIE. Ws , 4 E 4 

« oe ITS. EA CCS *.= IP! L as OE oo - £3 "Y F es Pn 1 & of — fe 9 PUG IM 
£7 Web on SI. - "FR P_ hs EL es aÞx..- oo Ate Xn PIR + > PII. 
( , i . 

; 
Y _ 

de 


ADDITION. 


Grains of Troy-Weight, obſerve how. many times 24. you find in 
your line of Grains, and for every 24, carry one to the place of 
Peny-weights ; likewiſe, in the addition of - Peny-weights, you muſt 
conlider how many times 20 is containd in your line, and for 
every 20 carry one to-the place of Ounces, (becauſe 20 Peny-weights 
make an Ounce). - Alſo in the Addition of Ounces Troy, you 
muſt obſerve how many times 12 you find in your line of Ounces, 
and for every -12 carry one to the place of Pounds; Then laſtly, 
Add your Pounds together, as numbers of one denomination. 


Example. Let the numbers to be added together be 7 1b, 11 ou. 
1,3 pm. 19 g7. —61b. 7 0u. 16 pw. 1987. —3 1b. 7 04. g pw. 6gr. © 
'Place your numbers as in Addition of Money, each under 6ther, 
according to their 'reſpeftive Denominations as in the Margine; 
'Then draw a T.ine under them, and begin ST ORs aoi4'7 
your Addition with the leaſt Denomination '' 7b. ou. - pm 'gr. 
ER, viz. Grains ; ſaying, 6 gr-and 19gr. is © 7 11.. 13 19 
25 gr. Which: is one. Peny-weight, and one G - '75i 16. I. 
Grain, make a prick-againft 19, and car- go 76 
ry the odd Grain to'the Number above'; - ——— — 
ſaying, 1 gr. and 19 gr. 1s. 20 gr.-which' ' 18 2 - 19/ 20 
(becaule it is leſs than one Peny-Weight)-- | 
IT ſet under the line ; then finding one prick in the line of Grains, 

( I therefore )' carry one to the place' of 'Peny-Weights; ſaying, 

x and 9 is 10, and 16. 26, which. is one Ounce, and 6 pw. make 

a prick againſt z6, and ſay, 6 and, 13 is. 19, which (being leſs 
than an Ounce) ſet under the line z'then for the one prick, carry 

1 to the place of Ounces z ſaying, -1 and 7 .is 8, and 7 is 15, - 1 
Which is one Pound, and 3 Ounces; . make a prick at 7, and ſay, 2 
3 and 11 is 14, (Which is -1 1b. 2-04. make a;prick againft 11, 4 
and ſet down the 2 Ounces, and for the 2. pricks carry 2 pounds 
to the place of Pounds; ſaying, 2 and 3.is 5, and 6 js 11, and 
7 is 18, which ſet under the + anoge Pounds : S9 is your Addi- 
tion ended, and: the:Sym -is 18 1b.:2 0% 19. 20.g7. 


| Other" Examples 'for''Praftioes 27 
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IH. Addition of Avojrduposs little Weight. 


There is another kind of Weight moſt commonly ufed in Er- 
gland, called Avoirdupozs little Weight 5; by which is weighed all 
ſorts of Ware or : Merchandjze, Garblable, as Sugar, Pepper, 


Cloves, &c. This Weight is commonly divided into theſe Deno-- 


4 


minations, Pounds, Ounces, and Drams ; of which 


16 DramsY, 1. #1 Ounce thus cha-Y on. / 
- 16 Ounces x Pound { raQter'd. F 1b. 


For a Dram we write dr. 


In the Addition of Avoirdupozs-Weight, -you muſt obſerve the 
very ſame Method and Order, as in Money and 7roy-Weight, ha- 
ving due reſpett to the Quantity of the Denominations z - as in 
the Addition of Drams to make a prick at every 16, ſetting 
down the Remainder, and for every prick carrying an Unite to 
the next place. The preceding Rules being ſo copious in this 
particular, I ſhall forbear to make any verbal Illuftration 3 but 
only give you ſome. Examples ready wrought, together with. the 
moſt uſual parts into which the Weights. and Meaſures now , uſed 
in England, are divided z which to the Ingenious will be ſuffict- 
Examples of Addition of Avoirdupozs Tittle Weight, - 
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-IV. Addition of. Avoirdupozs great Weight. - 


There is a Weight: commonly uſed in England, by which is 
weighed all Commodities that are fold by the Zundred, as Cur- 
rans, Wool, Fleſh, Butter, Cheeſe, and the. like ; . the which Hun- 
dred Weight contairieth 112 Pounds, and the Hundred Weight is 
divided into Quarters, Pounds, and Ounces; ſo that 


16 Ounces \ © (1 Pound No 3 Tv 
as } ; | thus cha- 
28 Pounds [ <þ I Quarter of a A rafterd. 3 


4 Quarters 1 Hund. weight 


For 'an Qunce we write 0, 
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ADDITION. 


Examples of Addition of Avoirdupojs great Weight. 


ls | 8p dre Ib. Ohis | Co q”. lb. Ols 
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1 might farther proceed to give you Examples of Addition of 
common Engliſh Meaſures, viz. of Long Megſures, Liquid Meaſures, 
and Dry Meaſures; as alſo of Time, Morton, &c, but the prece- 
ding Examples being of ſufficient Extent, IT ſhall forbear to trou- 
ble either my ſelf or the Reader with that which T conceive ſu- 
perfluous ; Only, before I leave Add7tion, I will give you a brief 
View of the moſt uſual Meaſures uſed in England, which take as 


follows. And, 
V, Of Liquid Meaſures, 


Ziquid Meaſures are thoſe by which all Sorts of Liquid Subſtances 
are meaſured ; of which (according to the Statute of 12 Her. 7. 
chap. 5.) a Pint.is the leaſt, from which the greater Liquid Mea- 
ſures are deduced ; according as is expreſſed jn the following 
TIE. » © 


2 Pints C1 Quart 

2 Quarts 1 Pottle 

2 Pottles | 1 Gallon 

8 Gallons 1 Firkin of Ale, Soap, or Herrings 
9 Gallons | 1 Firkin of Beer 

10; Gallons C 2 3 1 Firkin of Salmon or Eels 
2 Firkins { E | 1 Kilderkin 

2 Kilderkins 1 Barrel 

42 Gallons t Tierce of Wine 

63 Gallons 1 Hogſhead 

2 Hogſheads 1 Pipe or Butt 


2 Pipes or Butts 3 Cx Tun of Wine 


/ 


VI. Of Dry Meaſures, 


Dry Meaſures are thoſe by which all kind of dry Subſtances ar: 
—— as Corn, Salt, Coles, Sand, &c. of which a Pint the 


C: 2 - -2Pintsg 


ADDITION, 
2 Pints | \ x Quart 
s 


2 Pottles' 1 Gallon 

2 Gallons 1 Peck 

4 Pecks x Buſhel Land-Meaſure 
s Pecks 1 Buſhel Water-Meaſure 
8 Buihels 1 Quarter 

4 Quarters 1 Chaldron 

5 Quarters } 1: Wey 


VII. Of Long Meaſures, 


Tong Meaſure is that by which is meaſured Cloth, Land, Board, 
Glaſs, Pavement, Tapeſtry, &c. of which Meaſures (according tq 
the Statute of 33 Edw. 1. and 25 Eliz.) a Barley-Corn is the leaſt, 
pq that, 


3 Barley-Corns 1 Inch 
12 Inches / 1 Foot 


2 Quarts | | x Pottle 


3 Foot 1 Yard 
3 Foot g Inches 2 )i Ell 


5 3 Yard, or 16% Foot 
40 Perches 
_ 8 Furlongs 


L Pole or Perch 


1Eurlong 
1 Engliſh Mile 


VIII. Of 7ime. 


Time conſiſteth of Years, Months, Weeks, Days, Hours, and Mzs 
Unres, So that, | 


60 Minutes x: Hour 
24 Hours 1 Day Natural 

7 Days 1 Week 

4 Weeks | 1 Month of 28 Days 
13 Months, x Day, 6 Hours 1 Year 


6 Foot S / Fathom 


IX. Of Apothecaries Weights. 


The Weights uſed by Apothecaries are Grains, Scruples, Drams, 
and Ounces ; of which, 


20 Grains 1 Scruple \\ "AJ 
3 ScruplesC..2 )1 Dram © thus cha- 5 
8 Drams ( g )1 Ounce ( ragerd 5 

- + 


12 Ounces 1 Pound | 
By hielp of theſe Tables, and the Rules and Cautions before ex- 


refed, any Man may make Addition of any of the aboveſaid 
m_ , as ; Mealvres 
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Meaſures one with another, and therefore I ſhall forbear to illu 
fate them by Examples, but leave them to every Man's own pra- 
Rice ; And thus I conclude Addition. | 


The Proof of Addition. 


Having placed your Numbers in Order, and added them toge- 
ther, and ſet the Total under the Line, Cut off the upper Num- 
ber by drawing a Line with your Pen betwixt that and the 0- 
thers ; then add all the Numbers together except the upper- 
-moſt, and ſet the Total of them under the Total before found ; 
Then add this laſt Total, and the firſt Number, which you cut 
off with your Pen, together ; and if the Sum of thoſe two Num- 
bers be equal with your Total Sym firſt found, then is your Work 
right, otherwiſe not. | 

Example. In the firft Example of whole Numbers, the Sums 
to be added were 7832, 5609, 376, and $547 ; theſe Numbers 
placed in Order, and added together, the Total or Groſs Sum of 
them is 22364. Now to prove whether this Total be true or. 
not, I cut off the uppermoſt Number (to wit, 7832 ) with a 
Daſh of the Pen, and I add the other three 


Numbers together, namely, 5609, 376, and 73322 
8547, and the Total of them is 145323 ” — — 
which Number being added to 7832, (the 560g 
Number cut off ) the Sum of them is 22364, 376 
exattly agreeing with the Total firſt found ; . 8547 
clearly evidencing, that the Addition was —— 
truly performed ; But if they had diſagreed, 1 Total 22364 
then the Work had been erroneous, The — 


like Courſe muſt be taken for the Proof of 2 Total 14532 
thoſe Sums which have different Denomina- 
tions, as in Money and Weight ; as by the Proof 22364 
Examples following will appear, : 


Other Examples proved, 


I, Example of Money. I1. Example of Troy-Weights, 
LE 4 4 Ib. one: ps ot; -:1! 4 
237 16-4 $471 33 06. 8: 36; 
21 Ye B&s 0 L-.-7I0- 33: SM 
5 109-45: | 34: U- - 19s 37 
x Total 72 19 , 2 | | 94 3 18 18 
2 Total 35 2 5s $14 60 11 6 2 
EARS _—_— | — F 
Proof AF: 30---3 -2 | [ 663 0 


There 


= 


5+ 445 + 
_— 
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There are other ways to grove Addition, by caſting away. all 
the Nines in.the Number of one Denomination, and of all the 
Twelves, Twenties, and Nines, n Pounds, Shillings, Pence, &c. but 
this, as the moſt certain and eafie, I embrace : And thus much 
of Addition, and the Proof thereof. 


; n ; ” 
beg IB 4 - 
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SUBSTRACTION. 


© Singout of « gerae 1s the taking of one or more ſmall 


Sums out of a greater, as 7s. out of 12s. or 377. out of 


1001. or 137 foot out of 9823 foot, and the like. 

As in Addition, the Sums to be added may be either .of one, 
or divers Denominations ; ſo likewiſe they may be in SubſtraTion, 
and the manner of placing them is the ſame ; for you muſt ſet 
'UVnities under VUnities, Tens under Tens, Hundreds under Hun- 


dreds, KC 


Example 1. Of SubſtraFion of Numbers of one Denomination. 
Let it be required to ſubſtra& 234. out of 986. Place the Num- 
bers one under the other, as you ſee done in the Margin, draw 

a Line under them, and begin with the 

Number given 995 firſt Figure towards the Right-hand,which 
Number to be ? _ is 4, ſaying, 4 from 6, and there remains 
ſubſtrafted F © 2, place 2 under the Line, and g0 to the 
— next Figure, which is; ; aying, ; from 

Remainder 752 8, and there remains 5, place 5 under the 
<> Line, and go to the next Figure, which 
is-23 ſaying, 2 out of 9, and there remains 7, place 7 under 
the Line, and your Subftrattion js ended ; and it is evident by 
the Work, that if you take 234 out of 986, there will remain 


52, which you may thus prove. Add the 234 to 752, and you | 


} find the Sum of that Addition to be 986, which is equal to 
the whole Sum from which 234 was ſubſtrated. 


Example 11. Let it be required to ſubſtratt 2976, out of 
96527. Place the Numbers one under another, as in the 
Margin you ſee done ;- then draw a Line under them, and begin- 
ning with the firſt Figure towards your Left-hand ; ſay, 6-out of 
7, and there remains 1, place 1 under the Line, and proceed to 
the next Figure; ſaying, 7 out of 2 1 cannot, ( wherefore you 
muſt always add [ 10] to the Number above, which in this Ex- 
ample is 2, and it makes 12, therefore) take 7 out-of HG 

: ere 
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$VBSTRACTION x; 


= 


96527 
2976 


9355T 


- Other Examples for Pradice. O35 of 

| 2 4. | Reams of [Puper, | | + 

'-Lent +: 5762 | Bought 9765 || From* - 1000 
Paid  - 378 | -Sold © 6529 | - Take / 394 


Reſts topay 5384 |  Unſold -- 236 Remains 606 
Subſtation of Numbers of divers Denoninations. 

| vn”: JGt 0 wal Bow: ol3” = 0 

_ = Subſtation of Nimbers af: diyers Denominations, you miul,ob- 
ſerve the "ſame Method as jn Addition, #74mejy, to place every Num- 
| | 7 #c19mnaron, gs Pounds under 
Pounds , | Shilings' under Shillings, Wc. the greater Sum almgys 
pperino8s 3 and drawing 4 Line wider them, begin mith the leaif De- 
n0mination fir$t, ſu ſtr a vie '7t from the” Line above, and ſerring the 
Remainder under the Line, 6521 whole Numbers ;, but if the Pence 
or Shillings .##. the "upper Row be; Jmaller, | than thoſe in the "lower 
Kew, you mu8t adit 12:4. or 298. .t0 the ſmaNer Number, that {0 
Subſtration may be made , as ty ihe Examples folloming wil mare 
__—r TT IE LET a a 


" ExampleT. 'Let” it* be requized to ſuBftraft 391.125, 84. . 
from 2697. 18s. 104. Place your Numbers as in the Margin 


CT. 


ber in due Order, , with reſpe@ io the Nenamination, as-Poun 


then, beginning with the" leaſt Denomi- Dt 
nation” firſt,” (which "in this Example .is © .Þ - 5. de 
Pence ) ſay, $4. from 104d; and there re- Lent 269. .18. 
JW Þains 22. ſet the 2:4. nnder; the Line, : Paid © 38..,12....3 
WM 20d proceed to. the next "Denomination; | ————— 
which is Shillings-;.' ſaying ,"124. out of. Reſts 231: :6:::4 
IS 5. and there remains 65, place 6 Fun au 12 sf 


- We & 


-— 


der 


WY, 


46 SUBSTRACTION. . .:! 
þ -der the Line, and go: to the Pounds ; ſaying, 8 out of 9g, and 1 
b  - there remains 1 ; place x under the Line, and fay, 3 out of 6, # 
Y and there remains 3 ;: then (becauſe there is no more Figures to - 
be ſubftrafted ) ſay, o out of 2, and there remains 2, which ' 
ſet under the Line. So is you Subftrattion ended, and the' Re- 
mainder is 2317. 6% 24. FE 2 


*. Example 11. Let it be required to ſubftrait 26287. 16s. 10d. 
out of 93201. 10s. 7d. Place the Numbers in-Order , and be- 
_ * ginning with the Pence, fay, 109. out of, 7d. I cannot ( there- 
fore T muſt add-124. (which is 1s.) 
Lent $320 ' 10 7 to 7d. atid it makes 194:) but 10 4d. out 
Paid 2628 16 1o of 194. and there remains 9 d. ſet down 
| _ =—— the g d. under the Line, and ( becauſe I 
Reſts 6691 13 9g added 124. to 74.) I muſt therefore 
_ carry one to the Place of Shillings; ſay- 
ing, IS. Which I carry, and 16s. js 175.. but 17s. from 
1O 5, I cannot, therefore I muſt add 20 s. (which is 11.) to 10 5. 
and it makes 3o s. then 17.5. out of 30s. and there remains 13 s. | 
ſet 13 under the Line, and carry one to the Place of Pounds ; ſay- | 
ing, one which I carry, and 8 is 9, take 9 out'of ©, I cannot, 
but g out of 10o, and there remains 1 ; ſet x under the Line, 
and carry an Unite to, the next place 3. ſaying,” 1, which 1 
carry, and 2 is 3, now, 3 out of 2, I cannot, but 3 out of 
12, and there remains 9; place 9 under the Line, and carry 1 
to the next place z ſaying, 1 which T carry, and 61s7; 7 out of 
3 I cannot, but 7 out of 13 and there remains 6'; place 6 under 
the Line, and carry one to the next Row; ſaying, 1and' 2 is 3, 
take 3 from $, and there'remains 6, place 6 under the Line. ' $9 
3s your Subftrattion ended, and the Remainder is 6691 J. 13 5. 94. 


Example 11I. Suppoſe.a Man. had lent to another Man 1000 7. 
and that the Borrower had paid thereos at one time 1277. at ano- 
ther time 4507. 10s. 'and at a third Payment 502. and the | 
Creditor would know what he hath received, and how much js 
owing by his Debtor. | | 
. Place the. Numbers as here you ſee, firſt . the Sum of Money 
| lent, and draw a Line under 'it | 
then ſet the Sums paid at ſeve- 
ral times, one under another, and 
draw a Line under them « Then 
add all the Sums which have been 
paid at ſeveral Times together, 
which make 667 /. 10s. Which is 
the Sum which the Debtor hath 
' paid in all ; then ſubſtxalt this. 
| 667 h 


I = 

Money lent nooo o 
Paid at ſe- | ka7: © 
ti 490 IO 
vera times. —<—" 
Paid in all 667. 10 
Reits to pay 2332 10 
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3 $VBSTRACTION. tm 
” 6671. 10s. from 10001. and there will remain 3327. 10s. and 
_ ſo much is ftill owing to the Creditor, | 


' Other Examples for Pradice, 


EW) l, S. d. 
Lent 2601 13 6| Owing in all 109- & O© 
| Paid 98 7 $9] Paidin all 26 19-6 
. Refts $402 =<"'9 Refts to RE 2 6 
? 
l 6&6 
Lent 3625 16 8 3 
- =o 0 0 
- Paid at ſeve- ) 336 10 © 2 
NY ral times' "7 : 29-+12 9 :2 
| 109 -. 6.0 0 ; 


Paid in all WS: ' 23 4-4 


Reſts to pay 2049 $2:'4 -4 


The Proof of Subſtra®icn, 


. The Proef of Subſtration is performed by Addition, for adding 
the Niimber to be ſubſtratted to the Remamder, thz Sum of 
them muſt be equal-to rhe Number given, if you have truly 
wrought : As in the firſt Example of Numbers of one Deno- 
mination. 


The Number egiyen 1s —— $986 | 
The Number v9 be ſubſtratted 224 2 
The Remainder is — , - 752 | 
Proof 985 


Add the Number to be ſubſtraſted, 234, to th? Remainder, 
752, the Sum of them. is; 986, equal to the Number piven. 
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Examples fot Praftice proved. © 


: h. , on d. | l. Fo d. 
62 18 9 Borrowed 100: --0--0 
37 10-58 Received 36 23+ & 


Reſts 24 10 2 Due 63:6 8 
Proof 62 18 9 | | Proof = 200* 0.0 
Other Examples in Weight and Meaſure. 
EXAMPLE I. EXAMPLE II. 

of Troy-Weight. Avoirduposs Great Weight. 
Ib. ou. pw. gre Co Q. Ib. Ole 
oe Ser © 7. 11 13 39 Bought 2 2-202 18 
Sold S723 3% | Sold 2 » 2 $8 
Unſold BE 10 14 | Refts BR 0. 


Proof 


Thus, 
Begin with 


EXAMPLE II. 


 y: 24 20 Proof 27 3 22 11 


Þ# Avoirduposs Little Weight. Of Time. 
Ib. ou. dr. | days ho. m. 
Bought 84 12 13 From 364 23' 50 
Sol 26 VY .u8 Take 56 96:.2W0 
| Refts -o$ Foy 2 Reſts 288 14 28 
Proof $4 12 13 Proof 364 23 <0 


*,* Note. Becauſe that Addition is eafier than Subſtra#ion, T will 
ſhew you how to perform both by the Method of the former ; _ 


the loweft Denomination, (which in this Example 


1s Pence) obſerve whether the uppermoſt Figure be greater than 


the lower, and conſider what other Fi- 

S d. gurebeing added will make an Equality 
17 11 between them, which note down, for 
-19 10 the Difference; ſaying, as in this Ex- 


I. 
From 143 
Subftract 7g 
Difference 63 


ample, 10s, and 1s. 1s 11s. fet down 


. 18 the 1 5, and proceed to the next, m_— 


: PLIES "2M 


| \ © ES 

SUBSTRACTION. 19.. 3 
find the uppermoſt Figure is not greater but lefs than the under- 
moſt, and in ſuch Caſe you muft borrow Unity from the next 
Denomination , - and conſider” what : Number "makes”an Equality 
between the undermoſt Figute and that Unity ; which Number 
add to the upper Figure, noting down the Sum for your Diffe- 
rence, always carrying. the Unity forward again to its proper De- 
nomination, as in the reſt of this Example, faying, 19 s:and'1 5. 
is 20 $. this 15. and 175. is 13s. put down the 18s. and ſay, 
1. that I carry, and 9 is 10; now 10 is:equal to. 10, the next 
greater Denomination, therefore note down.the 3, and ſay again, 
x that I carry, and 7 is 8, and -6 makes 14, place down the 6, 
and ſo you have the Difference between 1437. 175. 11 d. and 
791. 19S. 194d, appearing to be: 630. 18s. 1 4. — This with 
Practice will become much more agreeable and ready, than the 
uſual Way of Subſiration, the Work being done and. proved at 
one and the ſame time. | 7 - 


Queſtions performed by Addition and Subſtraion. 


Queſtion 1, What Number i that which being added 10 376, ſhall 
make 10co ? Subſtract 376 from 10co, the Remainder is 624, the 
Number ſought. % 

Queſtion 2. What. Number of Pounds, Shillings, and Pence muf 
be add:4 to 361. 175: 3d. to makte-that Sum up 1001? Subftract 
351. 17s. 3d. from 1001. the: Remainder is 631.-24$.:9 d. 
which added to 361. 17 s. 23 4, makes 1001. 

Queition 3. [n the Tear of our Lord 1440, the famous Art or 
Myſtery of Printing was invented, I would know how long it is fince 
that Time #2 this Tear\ of our Lord, 1699. From 1699, ſubſtratt 
1440, the Remainder is 259; and ſo many Years are/expired 


tince Printing was invented. 17 

Queſtion 4. An Army conſiſting of '13721 Horſe , - 26859 Foot ; 
in an Ingagement there w.re ſlain 3760 Horſe, ang-7523. £00t 3 
th: Queſtion 1s, How many were ſlain in all? and-#9m many Horſe, 
and how many Foot eſcaped ? From the 13721 Horſe that went 
out, ſubſtra&t the 3760 that were flaur, there remains 9961, 
and ſv many Horſe eſcaped : Alſo from the 26850 Foot which 
went out, ſubftradt the 7523 which were ſlain, and there remains 
19327, the Number of. Foot Which eſcaped ; and by adding the 
3760 Horſe which were !lain, to the 7523 Foot that were \lain, 
their Total is 11283; and ſo many were lain in all. 


/ 
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ULTIPLICATTON is that Part of Arithmetic, 
which teacheth how to increaſe one Number by another, 
ſo that the Number produced by their Multiplication, 
ſhall contain one of the Numbers multiplied, ſo many times' as 
there are Vnizes contained in the other. Multiplication may fitly 
be termed a Compendium of Addition, for that it performeth at 
one Operation the ſame, which to effe&t by Addition, would re- 
quire many. For inftance, if it were required to know how 
much 7 times 5 is? To perform this by Addition, T mpft ſet 
Feven froes, or hve ſevens one under another, and adding them 
together, I ſhall find that either of their Totals ſhall contain 35 ; 
but this by Multiplication is performed with far more Brevity, as 
by Examples hereafter ſhall appear. | 
Before you enter upon the Pratice of Multiplication, it is ne- 
cellary to remember the Produtt arifing by the Multiplicatian of 
any one of the nine Digits, by any other of the ſame ; as readi- 
iy to know that 4 times 5 is 20, 6 times 7 is 42, 2 times 9 is 
18, 7 times 9 is 63, $ times 9 is 72, &©c. which this Table fol- 
_ lowing will plainly declare, and muſt be perfettly learned by 
heart, before you attempt to multiply greater Numbers. 


The Multiplication-Table, 
3 -) 
IP [eſt] | 
10 E AS-PSIG 64,9224 
CI CIR-SET 112811 
14 s 32 
4 8 E { [32 ; 
| 9) UL27 EY + 
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MULTIPLICATION. 2x 


The Uſe of the Table of Multiplication, and tbe Manner how 
yn Ws oe T0 it #« t0 be read. 

This Table ſheweth what the ſum of any two Digits multiplied 
one by another doth amount unto, and. is" thus to be read, 2 times 
'2 makes 4, 2 times 3 makes 6, 2 times 4 mzkes 8 3 Allo 6 times 
4 makes 24, 7 times 8 makes 56, 3 times 3 makes 64, 9 times 
5 makes $1, £c. | | 


Another Table of Multiplication: 


3]211 
Ea | 
y 


4 


| 


| 


o© lelw|[alnſs [whe] 


x | 


This Table is thus to be read ; In the firkt Row, or Column, 
towards the left-hand, and alſo at the top of the Table, you hav 
the nine Digits in bigger Figures than the reft; the Figures in 
the firſt Column beginning with 1, and fo proceeding by 2, 3, 4, 
£9c. to 9. Thoſe at the top of the Table, beginning with g towards 
the left-hand, and ſo backwards, by $, 7, 6, Ec. to 1, at the 
Tight-hand. . ; 

Now if by this Table you would know how much $ times.7 is, 
find 8 among the great Figures af the head of the Table, and look 
down that Row or Column, till you come againſt >of the great 
Figures in the firft Colymr, againft which you ſhall find $36, and 
ſo much is $ times '7, or Y myltiplied by 7. x 
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22 MULTIPLICATION. 
In the ſame manner may you find that 7 times 9 is 63, 5 times 6 - 
is 3O, 3 times 4 is 12, and ſo of any two of the.nine- Digits. 
In Multiplication there are three terms commonly uſed, that is - 
to lay; 


The Muttiplicand, 
The Multiplier, 
The Produt. 


The Multiplicand is the Number to be multiplied  _T] 

The Multiplier is the Number by which the Maltiplicand is 
Multiplied : And, 

The Prodyd is the Number which is produc'd by the Multiplica- 
tion of the Multiplicand and the Multiplier together. 

Thus, if it were required to multiply 8 by 7, here $8 is the Mul- 
tiplicand, 7 the Multiplier, and 56 is the produtt, for $ times 7, or 
7 times 3, 15 56. | x 

In Multiplication it mattereth not which of the two Numbers is 
made the Multiplicand,. or which the Multiplier, for the Produd? 
produced by either, will be the ſame ; but the uſual way is to make 
the greater number the Mulriplicand , and the Jefſer number the 
Multiplier. : 


RULE. 


The Numbers to be multiplied muſt be ſet one under another, viz. 
the Multiplicand (or greater number) above, and the Multiplier (or 
Jeſſer number.) below, the laſt figure of the Multiplier under the laſt 

_ figure of the Multiplicand, then draw a line under them, and (having 
Jearned the preceding Tables perfetly by heart) multiply every Digit 
of the Multiplier, tmto every Digit of the Multiplicand, ſetting the 
ſeveraFProduts under the line ,, then baving finiſh:d4 your Multipli- 
cation, draw 4 line and add all the Produts together, and the ſum 
of thoſe Produts is the general Produtt of the whole Multiplication, 
as by the following Examples will appear. 2. 


Example T1. Let it be required to multiply 736 by 7. Firſt, 

I write down 736 the Multiplicand, and under it 7 the Multipli- 
er, and under them I draw a line z then I multiply 7 into every 
Digit of the Mulciplicand ; ſaying, 7 

73s Multiplicand -times 6 is 42, place 2 under the line, 
7 Multiplier under 7, and for the- 4 Tens keep 4 

' m mind; then ſay again, 7 times 3 is 
5152 Produt 21, and 4 which 1 kept in mind is 25, 
place 5 under the line, and keep the 

2 tens in mind ; then fay again, 7 times 7 is 49, and 2 which 
I kept in mind is 51; place 1 under the line, and the 5 Tens 
kept in mind (becauſe there is no more figures to be multiplied) 
1 ſet down under the line, 1o is the work ended, and the Produtt 
of this Multiplication is 5152. | Example 


Is © 
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MULTIPLICATION. 


Example 11. ' Let it be required to multiply 3417 by 5. Place 
the Numbers one under anvther,- and draw a' line under them, 
as in the Margin 3 then begin your Multiplication, ſaying 5 times 
7 is 35, place 5 under the line, and keep the 3 tens 
in mind ;; then' ſay again, 5 times x is 5, and 23 which 3417 
T kept in mind is 8, place 8 under the line, and (be- 5 
cauſe it 1s leſs than 10,1 keep nothing ina mind} then 
fay again, 5 times 4 1s 20, place a Cypher under the 
the Line, and keep the 2 Tens in mind : Laſtly, ſay, 
s times 3 is 15, and 2 which I kept in mind is 17, which 17:(be- 
ing the laſt number) I place under the line, and fo is my Multi- 
plication ended, and the Produt is 17085. 


CE You may be ſatisfied of the truth of this work, if you will 
take the pains to ſet down the Multiplicand 3417, five times 
one under another, and add them together, as ſo many ſe- 
veral ſums, ſo ſhall you find the Total of that Addition, to 
be 17085 , exactly the ſame with the Product of this Mul- 
tiplication, | | 


17035 


Example II. In the two fore-going Examples, the Mulriplier 
conſiſted but of one Digiz, we are now to ſhew how Multi»lication 
is performed, when the Multiplier contifts of more than one figure, 
therefore in this Example, 


23 


Let it be required ro Multi- 
ply 5704 by 37. Place your 
numhers, and draw a line 
under them as you ſee in 
the Margin. Then begin 
your Multiplication 1n this 
manner; Saying, 7 times 4 


5704 Multiplicand 
37 Multiplier 


39928 © 
17112 / 


/ 
211048 Produtt 


is 28, ſet 5 under the line 

and keep the 2 tens in mind, then fay 7 times nothing '15 no- 
thing, but the 2 tens in mind is 2, ſet 2 under the lin>, then 
ſay 7 times 7 is 49, fet 9g under the-line , and keep 4 in mind, 
then laſtly, ſay 7 times 5 is 35, and 4 in mind 1s 39, Which be- 
ing the laſt Numbers to be multiplied, I ſet down under the line ;, 
ſo is the Multiplication of one of the Digits (namely 7) finithed. 


Then begin to multiply the ſeconddigit, ſaying 3 times 4 15 12, . 


place 2 in the ſecond line, one place more towards the left hand, 
and keep 1 in mind, then ſay 3 times nothing is nothing, but 1 
in mind is 1, ſet down 1 by the 2 in the ſecond line ; thirdly, 
ſay 3 times 7 is 21, place 1 in the ſecond line, and keep. the 2 
tens in mind. Laftly, ſay 2 times 5 is 15, and2 is 17, Which 17 
(becauſe there is no more figures to be multiplied) I place in the 


{econd line alſo. Havi 
; | aving 


. 2a 
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242 MULTIPLICATION. 


Having thus done, I draw a line under them, and add th=ſe two E 
lines together, as in common Addition of numbers of one denomi- + 


nation ; Saying 8$ is 8, place 8 under the line z then ſay 2 and 2 is 
4, place 4 under the line; then ſay 1 and 9 is to, place a Cypher 
under the line; and carry 1 to the'next place ; ſaying, 1 and 1 
is 2, and 9 is 11, place 1 under the fine, and carry 1 to the 
next Row ;, ſaying 1and 7158, 2nd 2 is 11, place 1 under the tine, 
and carry 1 to the next place ; ilaying,'t which I carry and 1 is 2, 
place 2 under the line; and ſo is your Multiplication ended and 
the Produtt is 211048. 


Example 1V. Let it be required td multiply 57325 by 4032. ; 
Place the Multiplicand and the Multiplier one under another, and | 


draw a line as before ; then proceed 


57325 Multiplicand to the Multiplication, as formerly ; | 


4032 Multiplier ſaying , firſt, 2 times 5 is 10, ſet 


— 6 down a Cypher, and keep 1 mind; 
114650 0 A then 2 times 2 1s 4, and 1 in mind 
171975 iS 5, Place 5 under the line ; then 
2293000 2 times 3 is 6, ſet 6 under the line ; 
then 2 times 7 is 14, ſet down 4 and 
23113440909 Produtt keep one in mind; then 2 times 5 
, . 110, and 1 in mind is 11, which 

11 (being the laſt) I ſet down. | 
The Multiplication of one of the Digits being finiſhed, pro- 
ceed to the Multiplication of the next; ſaying, 3 times 5 is 15, ſ{ct 
dowri 5 in the ſecond Line, one place more towards the Left- 
hand, and keep 1; then 23 times 2 is 6, and 1 kept is 7, ſet down 


73 then 3 times 3 is 9, ſet down 9; then 2 times 7 is 21, ſet down ' 
1, and keep 2 in mind; then 3 times 5 is 15, and 2 in mind is | 


17; which being the laft, ſet down alſo. 

- Two of the figures of the Multiplier being finiſhed, proceed to 
the third, which (in this Example ) being a Cypher , you may 
wholly neglett, and proceed to the Multiplication of the fourth 


Figure z only remember to remove the Produt of the fourth Fi- - 


gure one place more to the Left-hand, as in the Example you 


may ſee, for the Cypher, though it be not written down, yet _ 


it muſt keep its place, and the Figures following mutt be remo- 
ved a place farther. ; 
Then for the Multiplication of the fourth and laſt Digit ; ſay, 


4 times 5 is 20, ſet down a Cypher, ( under 9) and keep 2 in | 


mind ; Then 4 times 2 is 8, and 2 in mind is 10, ſet na 
Cypher, and keep 1 in mind ; then 4 times 3 is 12, and 1 is 


13, ſet down 3, and carry 1; then 4 times 7 1s 28, and 1 kept 


is 29, ſet down 9, and keep'2 ; then 4 times 5 is 20, and 2 is: 
22 3 Which (becauſe the Multiplication js ended) ſet down alſo, 


Having 
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MOUOLTITFLICATION. 


? Having thus multiplied all the Digits ſeverally, draw a line un- 
der their Produdts, and add them altogether, as in the former 
Example 3 ſo ſhall you find their general Produ&t to be 


231134400 


Other Examples for Prafice. 


22260 50762 
| 45003 | 4397S 
s 2 4 
219790 355334 
> 0 3662g0u® 304572 
292040 253810 
203043 
3999 193HÞ , 
& 23 1530044 . 


, 


The Proof of Multiplication. 
The moft certain Proof of Multiplication is by Diviſion; but becauſe 


Diviſion 6 not yet known, I will here ſhew a near Way, by »* $# 
Which Multiplication may be proved. Which is thus; . , A ane 
RULE W” \ he 


Make 4 Croſs, as in the Margin; then any Sums being multiplied 
you may prove the Truth of your Work in this manner ; 
(1) Ca# away all the Nines which you can find m the 
Multiplicand, whar remaineth ſet on the right Side of 
the Croſs. (2) Cai amay alſo the Nines iz the Mul- 
tiplier, ad what remains ſet on the left Side of the 
Croſs. ( 3) Multiply the Figure on tbe right Side of the Croſs, by 
that on the left Side, and out of that Produtt ca# away al the 
Nines alſo, ſetting the Figure remaining, over the Croſs. Then (4) 
cat away all the Nines in the ProdudQ ; and if the Figure remaining 
be the ſame with thas which ſtandeth over the Croſs, then i your 
Muttiplication truly performed, atberwiſe not. 


» + 


Example, Let it be required td prove 
the Sum in the Margin. | 4324 

1. Caſtaway all the Nines in the Mul- "0 
rplicand ; ſaying, 4 and 3 is 7, and 2 is 
9, which being reed, there remains 4, 12972 
which I ſet on the right Side of the Crolss $8648 
Then, 

2. Caft away all the Nizes in the 9g9g452 
Muttiplier ;, ſaying, 2 and 3 bY (whick 


, 
© d 
&. 
» 8 
« 
=p 
* 
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Then, 


3a Multiply 4 by s 3 ſaying 


MULTIPLICATION. 
being leſs than 9g) TI ſet on the left Side of the Crofs. 


over the Croſs. And, 


4s Caſt away all the Vines in the Produtt ; ſaying, 2 and 5 is 
7, and 4«s 11, caſt away 9 and there remains 2 ; Which exadt- 
ith the Figure over the Croſs, and demonſtrate 
licatioh is truly performed. 


--» 1} agre 


- 3 \ 


1. If the Multiplier conſiſts of Cyphers in the laſt place or pla- 
ces, you may omit the Multiplication of them, 
and -place only the Figures of the Multi- 
plies under the Multiplicand ; Thus, if it were 
required to multiply 3257 by 26co ; Place the 
Numbers as you fee in the Margin 3 Then mul- 
tiplying 3257 by 26, the Product will be 84682, 
tq which if you add two Cyphers, (becauſe there 
were two Cyphers in the Multiplier ) & will be 
$468200, which is the true Product of the Multi- 


3257 
48 


19542 


6514 


$468300 


uiſh 


lication. 
2, If it be required to multiply any Number by 10, 100, 


Compendiums in Multgplication. 


, 4 times 5 is 20, from which caft 
away all the Nines, which are two, and there remains 2, place 2 


S . 
7; - 


A 
£3. 
b: 
LOS 


at 


I2CO, 10000, Oc. You have no more to do, but to add ſo many 
Cyphers to the Multiplicand, as there are Cyphers in the MuJti- 
plier : Thus, if you were to multiply 365 by 1o, the Produt will } 
be 3650 ; or by 100, it would be 36500 3 or by 1000, it would” 


be 365000; or by 10000, it would be 3650000. 


3+ If any Number were to be multiplied by 5, you may ab- 
breviate your Work thus. Add a Cypher to the Multiplicand, take 
half that Number, and it ſhall be the Produd required. Thus, 
if were required to multiply 8627 by 5, add a Cypher to the 


Multiplicand, then it is $62 
15 the Produtt required. 


To multiply by any of the nine Digits, without burthen- 


zng the Memory. 


70, the half whereof is 43135, which 


To multiply any Number by 2 3 Either double the Number 


in:your mind, or add it, by ſetting it twice down 3 ſo 57325 


produceth 114650, 


To multiply any Number by 3 3 To the Number given add the 
double thereof,the Sum is the Produttz ſo 57325 produceth 171975» 
To multiply any Number by 4 3 Double the Duplication in | 
Four mind ; {@ 57325 produceth 229300. | 


To 


ITT FR Re 


To multiply any Number by $5. Conceive a Cypher added 
to the given Number, and in your mind take half thereof for the 
Produdt, thus a Cypher added to 57325 , maketh it 573250, the 
half whereof is 286625. 

T' "multiply any Number by 6. Add a Cypher to the given 
Number, and take the half, to which add the given Number, 
that ſuni ſhall be the Product. Thus 57325 produceth 343950. 

To multiply any Number by 7. Take half and add it to the 
dgible of the former Figure , ſuppoling a Cypher added as be- 
fore ; So 57325 thus ordered, produceth 401275. 

To multiply any Number by $. Double each former figure and 
ſubſtratt it from the following, ſo 57325 produceth 458600. 

To multiply any Number by g. Suppoſe the Number multiplied 
by 10, then ſubſtra&t each former Figure from the following, 
beginning with that next before the Cypher, che Remainder is 
the Product, fo 57325 produceth 515925+ 


Other Brief Rules af Multiplication. 
- 


4a . 

H#ing ſhewed you ſome ComPndious ways of multiplying by 
Article F&umbers,” as by 10, 100, 18,. Ef. and alſo by the "hx 
Digg, Without any trouble or charge to the* Memory : 1 will n 
ſhew haw you may expeditiouſly and certainly , multiply any Stim 
by divers other Numbers conſiſting of two or three places, with- 
out ſetting down many Figures but the Produt it elt, 


To multiply any number by 11, 


RULE. 


Set the Multiplicand down twice, removing it one place to the left- 
hand, add them together, the ſum is the Produ@ of the Number multi- 
plyed by 11. 

Example. Let it be required t0 multiply 97 by 11s 

Set down 97 twice, removing oue of thema * 
Place more to the left hand, as you ſee here 
in the margin, then add them together, the 
ſum is 1067, which is equal to the Produtt of 
97 multiplied by 11, : 


To multiply any Number by 12, 13, 14, 
15, 16, 17, 18, 07 IS. | 4 
; -4 
RULE. 


To effeR this, You have no more to do, but , to multiply 
#hs given number by 1, 2, 3, 4 5» 6, 7» $, 07 9, and in your Mul- 
| E 2 riplicasny 


> 


MULTIPLICATION. n= 


is 
per oh 


28 MULTIPLICATION:. 
ziplication, continually to add that figure of the Multiplicand, which 


ſtandeth on the right hand of the figure you are multiplying by, ſettin 
down the ſum for the Foe the rod. plying by, ſetting 


Example. Let it be required to multiply 3624 by 17. 
Multiply in this manner by 7, Saying, 7 times 4 is 28, ſet down 
'$ and carry 2 then 7 times 2 1s 14, and 2 which I carryed 
3s 16, and 4 (the figure of the Multiplicand which ftands on the 
right-hand of 2) is 20: Set down ©, and carry 2 then 7 
times 6 is 42, and 2 which T carried is 44, and 2 (which ftands on 
the right-hand of 6) is.46? ſet down 6 and carry 4. then 
7 times 3 is 21, and 4 which I carried is 25, and 6 (which ftands 
on the right-hand of 3) is 31, ſet down 1, and carry 3, which 
3 added to 3 (the left-hand figure of your Multiplicand,) makes 
6, which ſet down ; ſo the Product of 3624 multiplied 17, is | 
61608, : ; 
In the ſame manner may =o multiply by 12, 13, 14, ©c. as 


i theſe Examples. Ne  ( 
- 
3624 Fo / go $7 


I . 


ee 


g 63608 | LOOOO 91067 


To multiply gny Number by 102, 103, 104, 105, 106, 
| 107, 105, 07 109. | 


RULE. 


Muttiply the Number given by 2, 3, 4, 5, 6, 7, 6, 07 9, ſetting 
the Produf two Places towards the Right-hand of the Multiplicand, 
that Produdt and Multiplicand added together in the ſame Order as 
they ſtand, ſhall be the Produtt of /the whole Multiplication. 


Example. Let it be required to multiply 3924 by 106, 

b = | Set them down as in the Margin ; then 

2 2624 multiply 3624 by 6, it produceth 21744, 

A 106 which added to 3624, in the ſame Order as 

J RJ rm they ſtand, the Sum of that Addition wilt Pe 


7 + E » 21744 be 384144, Which is equal to the Product M 
bc #4 & 3 | ; of 3624 multiplied by 106, — * | 42 
8 X "K WG 


364144 


Lan 3-4 4 I: as *” Tory p OOO On JET 
lag: A. ; a ah +1 X;"- % a OILY, Bree, > WE 8 ND TE. " be LOS » Y 
> Tabs + KY , ” Ie y ” bo 
, ; i ' 


MULTIPLICATION. 2g 


Other Examples for Praftice. 


765 | 6374 

" of IO7 
2006 .V | 44618 

73795 682018 


To multiply any Number by 112, 113, 114 115, 
116, I17, 118, 07 I19. 


Multiply the given Sum by 12, 13, 1h, 15, 16, 17, 18, 07 19, 
&s bath been ſhewn already, ſening the Produ two Places 10 the 
Kight-band of the Multiplicand 3 then add the ProduQt and the Mul- 
tiplicand together, in the ſame Order as they ſtand, ſo ſhall the Sum 
of that Addition be equal to the Produtt of the Multiplication. AS 
is evident by the Examples following. 


Multiply 4065 
By 13 


The Produ@ multiply'd by 13 52845 


Real ProduR 459345 


Multiply 7632 
By I19 


The Produd multiply'd by 19 145008 


Real Produ& go8208 . 
Queſtions performed by Multiplication 0»Jy. 


qy=_—_ I. if 4 Piece of Land be 236 Perchcs long, and 182 
Perches broad, how many ſquare Perches are contained therein ? \ 
Multiply 236 the Length, by 182 the Breadth , the Produtt is 
42952 3 and ſo many ſquare Perches are contained in ſuch a 
ſquare Piece of Land, | | 

Queſtion II, In a Tear there are 265 Days Natural, and in eve- 
ry Day 24 Hours; How many Hours be there in a Tear ? Multiply 
3655 the Number of Days, by 24 the Number of Hours, the 
Produd is 87603 And ſo many Hours be there in a Year. 
| Queſtion 


: A. 


30 DIJVISHO N. 


How many Tards therefore js it from London to Coventry ? Multi- 
Ply 3750 ( which are the Number of Yards contained in one 
MileY by 76, the Product is 133760; and ſo many Yards axe be 


ween London and Coventry. T oy _- 
_2\ : | >.< 5 6 
T | ————_—— 


DIVISION 


DMS is juſt the Contrary to Multiplication, for 


+ 


that turns Small denominations to Greater,as Multiplication 
turns Greater to . Smaller ; Or (in whole Numbers, of 
which only we yet ſpeak) Diviſion is the aſking, how many times 
AI one ſum is contained in another ; and the number which anſwereth 
| to that queſtion is called the Quotient. 
And the Number containing, which is to be divided, is called 
the Dividend. 
And the Number contained, or by which the Dividend is to 
b@# divided, is called the Diviſor. | 
'J _ And asoften as the Dividend contains the Diviſor, ſo often doth 
 _ theYyorienr contain Unity. 
” *, Sothat, As Multiplication is a Compendium of many Additions ! 
| © Diviſion 1s but a Compendium of many Subſira#ions. 
WE! I ' There are ſeveral ways by which this Rule of Diviſion may 
| be wrought z of which , ſome are more eafie than others, to be 


Fthis, Difficult Rule of Diviſion may be wrought with much eaſe and 
perſpicuity. 

And whereas I ſaid before, in Multiplication; that the beſt Proof 
thereof was by Diviſion; So 1 ſay here, That the beſt Proof of 
Diviſion is by Multi lication 7 1 will therefore take for my Examples 
in this Rule, the Converſe with thoſe which were formerly done 
in Multiplication; whereby the Proof of each Rule will be evident, 

For the Working of Diviſon the moſt Plain and Eaſie way, this is. 


the 
RULE. 
I. Set down the Dividend ( or number to be divided :) And on the 


Left-band thereof ſet the Diviſor (or number by which you are to: 
Divide ) with a Crooked Line between them ; Then, on the Right: 
| | | and. 


Queſtion TIT. From London to Coventry x accounted 76 miles ; : 


performed, and the Rule made more intelligible to the Learner. -. 
herefore, rejetting the Old and tedious way, by often ſetting = 

* down the Diviſor and Cancelling of Figures ; I will only inſitt 
on,Two or Three of the moſt Plain and Zafte Ways; whereby * 


" OF ot: ” HEY RU FE 4 


DIYVISTO N. J1 


band of the Dividend make another Crooked Line, wherein the figures 
of the Quotient are 10 be placed ; So that, If 162483 were 4 Nume 
ber given to be Divided by 1321 : The Numbers muſt be ſet as bere you 
ſee ; And the Diviſion ended, the Quotient will be found ro be 123 
So thas 1232 ( the Diviſor ) will be contained in 162483 ( the Divi- 
dend ) 123 Times: for that is the Number in tbe Quotient. 


Diviſor Dividend Quotient 
1321) 162453 (123 


WI. Demand (or aſk ) bow often the Diviſor may be had in the 
Dividend , and place that number in the Quotient : Then, Multiply the 
Diviſor. by the Figure in the Quotient ; and place that Produt under 
the Dividend, and Subſtra@ it from the Dividend, ſetting the Re- 
mainder under the Product, and draw a Line under it. Then 
make a Prick under the next figure of the Dividend and bring that 
Figure down to the Remainder ; And then proceed as before. 


Example 1. Let it be required to- Divide 5152, by 7. 
Fir, Set the Numbers down according to the former Dire&i- 
ons, and as you ſee done in | 
the Margin 3 And becauſe 2 $182 O99 
7 the Diviſor, is greater Ds 
than 5 the firft Figure of — 
the Dividend, make a prick i Prod. 459 


under the ſecond Figure of 25 T1 Rem. 
the Dividend, namely, un- 
der 1. Then, 2 Prod. 21 

Secondly, Ask how many 42 2Rem. 
times 7, the Dzviſor , you 
can have in 51, the two 23 Prod. 42 
firſt Figures of the Divi- O00 


dend? and the Anſwer will 
be 7 times 3 wherefore put 7 in the- Quotient , and multiply 7 
the Diviſor, by 7 in the Quotient, and the Produt will be 49; 
which ſet under 51, Then ſubſtratt 49 from 51 ; and there will 
remain 2, which ſet under 9g, and draw a Line under it. 
Thirdly, Make a Prick under 5, the third Figure in the Dividend, 
and bring that Figure 5 , down to 2 the firſt Remainder, making 
it 25; And alk again, How many times 7, the Diviſor, can you 
have in 25? the Anſwer will be 3, which ſet in the Quorienr, and 
multiply the Diviſor 7 by it ;-ſaying, 3 times 7 is 21, for the 
ſecond Produt, which 21 ſet under 25, and ſubſtratting 21 
from 25, the Remainder will be 4, which {et under 21, and draw 
a Line under it, 


Fourthly, 
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and bring that o down to 26, making it 260; and aſk, How 
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Fourtbly, Make a Prick under 2, the laſt Figure of the Dividend; 
and bring that Figure 2, down to the Second Remainder 4, ma- 
king it 423 and then aſk, How many times 7, the Diviſor, you 
can have in 42? the anſwer will be 6 times, which ſet in the 
Quorient;. and multiply the Diviſor 7, by it, ſaying, 6 times 7 is 
42, for the Third Remainder, which 42 ſet under 42, and Sub- 


- ftraQting one from the other, ( viz. 42 from 42) the Remainder will 


be (00). So is your Dzviſion ended; and the Quotient is 736, which 
ſhews, that the Diviſor 7 is contained 736 times in the Dividend 
5152 For if you Multiply 736 by 7, the Produt will be 51523 As by 
the Firft Example in Multiplication. 


This Firſt Example hath but one fingle Figure to the Diviſor 
and ſo is more eafie and clear, and will be a good introduQion 
to theſe which follow, 


Example 11, Let it be required to Divide 211048, by 37. 
Set the Numbers down as before, and as in this Example. And 


becauſe 37 the Diviſor, is greater than 21 the two firſt Figures 


37) 211048 (5704 


1 Prod, 185 
7 260 1 Rem, 
2 Prod. 259. 
148 2 and 2 Rem. 
3 Prod. 148 


O 4 Remaind. 


of the Dividend, make your firſt Prick under 1, the third Figure 
in your Dividend : Then, | 


Firſt, aſk how many times 37, can you have in 217, the anſwer 


will be 5 times; (or how many times 3 can you have in 21, and 
then the Anſwer will be 7, for 7 times 3 is 21; but then, although 
you may have 7 times 3 is 21, you cannot have 7 times 7 which 
is 49 in 1; and therefore you muſt not put 7 in the Quotient, but 
2 leſs Figure, ſuppoſe therefore 6, then 6 times 3 is 18, from 21, 
and there remains 3; but then again 6 times 7 makes 42, which 
cannot be taking out of 3x, and ſo alefſer figure than 6 muſt be 
put in the Quotient, as 5,) And now to proceed: Saying z 

- How many times 3 can you have in 21, the Anſwer will be 5. 
times; Put 5 in the Quotient, and multiply 37 the Diviſor by 5, 
the Produ# will be 185, which ſet under 211, and ſubftratting 
x85 from 211, the Remainder will be 26 3 which ſer under it, 


Secondly, Makea Prick under 0, the ne: Figure in the Dividend 


, 


many ' 


"2 
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many times -37 can you have in 360, (or how many times 3 in 26) 
The Anſwer will be 7 times Set 7 in the Quorzent, ard Multiplying 
the Diviſor 37 by 7, the Produd will be 259 3 which ſet under 260, 
and fubltra itfrom 259, ſo will the Remainder be 1. Then, 

Thirdly, Make a Prick under 4, the next Figure in the Dividend 
and bring that 4 down to 1, making it 14, and draw a Line under 
it: And aſk how many times 37 the Diviſor, can you have in 14 
the Remainder, the anſwer will be never a time, ( it being leſs) 
wherefore put a Cypher in the Quotient, and 

Fourthly, Make a Prick under 8, the laſt Figure in the Dividend, 
and bring that 8 down to 14, making it 148, and aſk, how many 
times 37 can you have in 148, (or how many 2 in 14). the an» 
{wer will be 4 times; Put 4 in the Quorienr, and multiplying the 
Dzviſcr 37, by 4, the Produtt will be 143, which ſet under 148, 
and ſubſtratting it therefrom, there will remain o. So is the 
Divifon ended, and the Quotient is 5704; and ſo many times 
1s 37 the Diviſor, contained in the Dividend 211049 ; For if you 
multiply 5704 the Quotient, by 37 the Diviſcy; the Produ@ will be 
211045, As in the Third Examplz, of Multiplication, which proves 
your Diviſion to be truly performed , 

Example 1II. Let it be required to Divide 231134400, by 

7325s , 

Set the Numbers down as you ſee here done, making a Prick un» 
der 4, the Sixth Figure of the Dividend, and begin your Work ag 
before : ſaying, | 


57325) 231134490 (49032 


PIE L . f P 


x Prode * 229300 | 
182440 © 1 and 2 Rem; 
2 and 5 Prod. 171975 = 
| 114550 '3 Rem» 
4 Prod, ': --- 114650 | 
| © 4 Rem. 


Firjt, How many times 57325 (the Divifer) cant Fou have in 
231134, (part of th= Dividend) or. mgre catie , How. many times 
5 can yuu have in 23, the Anſwer will be 4 times; Fac 4 in the 
0::0Kent; and multiply the Diviſer 57325 by 4, the Produf wal 
be 229300, which ſubftrafted ' from 231134, there will remain 
1834, under which draw a Line, | | 

Secondly, Make a: Prick under 4, 'the next Figure in the Divi 
and, and bring that':4 down to 1824, making it t3344 ; And 
then alk. how many times 573425 cat you; .have in 13344 the 
Aniwer is, never a tinie , —_—_— grezfer Number 5 _ 

ore 
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PP 7 
, "IO RO. 
$ , EIB If ORE et gt 


” x ; I p % 
| 4 DV ISION.- 


fore put a Cypher in the Quotient, and making a prick under the 
next Figure of the Dividend, which is o, bring down that © to 
18344, making it 183440. - And then, | 

Thirdly, Aſk how many times 57325 ( the Diviſor) can you have in 
183440, or (more eafie) how many times 5 can you have in 18, 
the Anſwer will be 3 times ; put 3 in the Quotient, and multi- 
ply 57325, (the Diviſor) thereby, and the Produt will be 171975, 
which ſubftratt from 183440, and the Remainder will be 11465 z 
under which draw a Line; And, | 

Fourthly, Make a prick under the laſt Figure of the Dividend, 
which is o, and bring that o down to the laſt Remainder, ma- 
king it 214550 3 And aſk how many times 57325 can you have 
in 114650, (or how many times 5 in 11) the Anſwer will be 
2 times; put 2 in the Quotient, and multiply the Diviſcr 57325 
thereby, the Produtt will be 114659, equal to the laſt Remain- 
der. Sv is the Diviſion ended, the Quotient being 4032 ; and 
ſo many times is 57332, the Diviſor, contained in 231134400, 
the Dividend ; As will appear, if you multiply them together, 
as in the Fourth Example of Multiplication. | 

Thus you ſee how Diviſion proves Multiplication, and how 
Multiplication is proved by Diviſion. 

But this kind of Diviſtion may be proved otherways than by 
multiplying the Diviſor by the Quotient ; By this | 


-M W-3; Bo "A 


When your Diviſion 3s ended, add all the Produtts reſulting in 
the whole Work together, in the ſame Order as they ſtand in the 
Work ; the Sum of them (adding the lat Remainder, if any be) ſhall 
be equal to the Dividend. | 


So in this Third Example. ; 
The fir Produtt is 229300 «« © 


The ſecond and third Prod. + +I71975 
The fourth Produtt « + « 114650 


The Sum equal to the Dividend. 131134400 


And thus much for this Way of Diviſion ; Another Way, not 
much unlike it, followeth. 


A Second Way of Diviſion. 


Example. Let it be required to divide 768325, by 324 
Eirft, Set down the Dividend between two Parallel Lines, and 


the Diviſor on the Left-hand , within a Crooked Line, and another 
| , c Crooked 


_ 


WW 4% 
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Crooked Line on the Right-hand for the: Quotient : All this as in the 
former way; Then having made a Prick under the third Figure, $, 


of the Dividend, as you ſee done in the following Example ; You 
may begin your Divition thus, 


121 Remain 
445 

Q312* 

1203 ** 


Diviſor 9324) 168325 (2371 Quotient 


648500 


OT2*" 
2268* 


324. 


Sum 758325 Equal to the Dividend. 


Firſt, Aſk how many times 324, the Diviſor, can you have in 
768, the three firſt Figures of the Dividend, the Anſwer is 2; 
ſet 2 in the Quotient, and myltiply the Diviſor thereby, and the 
Produtt will be 648 z which ſet under 768, and ſubſtratt it theres 
from, ſetting the Remainder 120, over 768, 

Secondly, Make a Prick under the next Figure. in the Divi- 
dend, making the Remainder 120 to be 1203 ; Then aſk, How 
many times 324. in 1203, th? Anſwer will be 3 times ; put 3 in 
the Quotient, and multiply the Diviſor thereby, and the Produtt 
will be 972, which ſet under 1203, and ſubſtrad it therefrom, 
ſetting the Remainder 231, over 1203» | 

Thirdly, Make a prick under the next Figure of the Dividend 
2, mating the Remainder 231, to be 2312 ; Then aſk, How 
many times 324, can you have. in 2312, the Aniwer will be 7 
times ; put 7 in the Quotient, and multiply th2 Diviſor 324 
thereby, the Produtt will be 2268; which ſt under 2312, ſub- 
ſtraQting it therefrom, and ſetting'the Remainder 44 over 2312. 

Fourthly, Make a Prick under 5, the laſt Figure of the Pivi- 
dend, making the Remainder 44, to be 445 : Thenaik, How of- 
ten you can have the Diviſor 324 in 445, the Anſwer will be 1; 
put 1 in the Quotient, and by it multiply the Divifor 324, which 
will be the ſame; ſet therefore 324 under 44-, and fubitract it 
therefrom, ſetting the Remainder 121 over 445- 

And thus is your Diviſion ended, the Quotient bing 2371 
and ſo many times is 324 contained in 763325, and 124 remain- 
ing: Which you may proye, by multiplying 2371 by 324, and 

| F 2 adding 
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Proof 


DIVISION. þ 
adding 121 to the Produt; for that Sum will be equal to 
768325 the Dividend. 

But the Proof of Diviſion may be done more eaſily in this Way 

of Diviſion. For - | | 


If you add all the Produfs together, and the 1a@ Remainder, if 
8ny be, the Sum of that Addition will be equal to the Dividend. 


Examples for Praftice in both theſe Ways of Diviſion ready 
wrought do here follow ; 


Examples of the Fir8 Way. 


Diviſor) Divid. (Quotient, 
2325) 763258 (328 


» 


—_ 


6975 
6575 


4550 

19258 

18600 | 
658 Remainder 


b—_— 


L Omm——_—_ 


f" "no 


| 763258 Equal to the Dividend, 


Another Example. 
70993). 42009876 (591 


354965 
651337 


638937 
124006 


bn —————_ 


70993 ON 
63013 Remain 


| q2009876 | 
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Examples of the Second Way. 


664 | 
17698 ; Remainders, 
7447 * 


Diviſor 6678) 2345678 (413 Quotient 


22712** 
$678 -bProduds 
17034 


——— 


G_— 


2345014 
Remaind, add , 664. 


Proof 23 45678 Equal to the Dividend, 


Another Example. 


473 : 
2215 Þ Remaindera 


Diviſor 542) 76353 (149 Quotient 


2168* 
7560 
Remaind. add 473 
Proof = 76353 Equal to the Dividend; 
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POST-SCRIPT 
DIVISION: 
RULE 


Which you may certainly know what Figure to ſet in 
your Quotient z and never to take one too great, or 
too little, but that which will juſt ſerve : 


AND 


Alſo how to perform (with Eaſe and Certainty the 
moſt difficult Sum that can be propoſed in D:viſion, 
without the Aſſiſtance of Multiplication ; only by Ad- 
= and Swbſtrattion : Not burthening the Memory 
at all. 


N the Praftice of Diviſion, there is nothing more difficult, 
than in large Sums (eſpecially if the firft Figures of the Di- 
viſor be either 1, 2, 3, or Cyphers, and the laſt Figures 

7, 8, or 9) to know certainly what Figure to put in the ooo 
tient, when you demand how often the Diviſor may be ha on 
| tne 
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the Dividend ; for the certain finding whereof ( a little Pains bes 
ing taken before you begin your Work) do thus ; 

Suppoſe you were to divide any. Sum, as 1097909, by - 30g 3 
Firſt, ſet down the nine Digits, 1, 2, 3, &c. | 


one under another; and againft the Figure 1 I 
ſet 309, your Diviſor, which doubled 'is 618, 2 | ax 
which ſet againft 2 3 theſe added together 3| 927 
make 927, which ftands againſt 3: Add the 4 1 1236 

- Diviſor 30g to 927, it makes 1236, which is 5 | 1546 
againſt 4.3 to this add the Diviſor, and it 6 | 1854 
makes 1545 , Which ftands againſt 5. And 7 | 2163 
thus to every laſt Number, ftill add the Dj- 8 | 2472 - 
viſor, till you have gone througlrall the nine 9 | 2981 


Digits 3 then will they be as in the Margin, 


Having prepared this Table, ſet your Dividend and Diviſor 
down, as in the Firft Way of Diviſion, pricking the Dividend, 
and drawing a Line under it, as 1s there diretted, and as you 
ſee here done; ' | 

309) 1097909 (3553 


© 60 6 


add —_— 


927 
1709 


——_— 


1543 
7 + 


of 


Then laying your little Table before you, look init: for 2097, 
the four firſt Figures of the Dividend, which you cannot exattly: 
find there, but the neareft Number. teſs;(which you! muſtalways . 
take when you cannot find the juft Number: you look for) is 9279 
againft which ſtands. 3; ſet 3 in the Quotient, and ſubſtrat'ge7 
out of 1097, and there will remain 170, to which bring down -9, 
the next Figure of your Dividend, and it is 1709 3 Look' this: 
Number in your Table, which you cannot find, but” the; next 
leſs is 1545, againft which ftands 5;; ſet 5 in the Quotient, and 
ſubſtra& 1545 out of-1709, and there will remain 164 3 to which' 
bring down the, next Figure of your Dividend (which: here is ©} 
making it 1640 z Look this 1640 in the Table, which you':can- 

nor 


1 
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not find, but the next leſs is 1545, againft which ftands xg ; ſet 
'<in the Quotient, and ſubſtra&' 154.5 out of 1640, and there will _ 
remain 95 3 to which bring down the laft Figure in your Divi- 

dend, which is 9, making it 959 : Look this Number in the Ta: 

ble, or the next leſs, which is 927, againft which ftands 3 3 ſet 

3 in the Quotient, and ſubſtra&t 927 from 959, the Remainder is 
32. So-is your Diviſion ended, and the Quotient is 3553 z#2, 

And with what Eaſe and Certainty this is effefted, no Multipliz 

cation being uſed, I leave to the Reader to judge, 


Compendiums in Diviſion, 
To divide any Number by 10, 100, 0r 1000, &c; 
RULE. 


If from the Number to be divided, you cut off ſo many Figures 
gowards the Right-hand, as there are Cyphers after the Unit in the 
Diviſor z Then the Figures towards the Left-hand ſhall be the Quo- 
tient, and thoſe cut of the Remainder ; So, 


658 IO ._ #658 '' 
go5ok þdivide by 100 _— y Remains 1 
791634. Io009 - -791 C634 


To divide any Number readily, by any of the nine Digits. 


Firft, The Digit 1, neither multiplies nor divides any Nums 
ber, but leaves it the ſame : But, | 

Secondly, To divide any Number by 2. It is but taking the 
half of the given Number ; So. 730 divided by 2, the Quotient 
will be 365 z for the half of 730 is 365. 

Thirdly, To divide any Number by 3; Take one third part 
of the Number for the Quotient ; But if the Number given can- 
not be parted into 3 equally, the Digits remaining are Thirds of 
the Unit : So if- 1095 were to be divided by 3, the Quotient 
would be 365; but if 1097 were to be divided by 3, the Quo+ 
tient would be 365 3; for one third part of 1097, is 365, and 
there will 2 remain, which are two Thirds. | « 

Fourthly , 1f you you would divide any Number by 4 ; One* 
Fourth part thereof is the Quotient, and the Remainder ( if any' 
be) are Fourths : So 1460 divided by 4, the Quotient is 365» | 
but 1463 divided by 4, will give for the Quotient 365 4. x 

Fifthly, If you divide any Number -by 5 ; Double the Num* 
ber, cut oft the Figure towards the XKighr-hand, and the Figures;, 
towards the Left-hand ſhall be the Quotient, and the Figure cut” 
off the Remainder, or Fifshs ; So if you would divide 1925 by 5 

| the 


WS FF &F Ss amr” of > 366 


* by 236, the Qu 


-, DIVISTON © 41 
the Quotient wilt be, 365 ; for the double of 1825 is 3650, and 


— the Cypher -abated;. the Quotient /18*365. : 


Sixthly, If you would divide any Number by.:63 Take half 
the given Number; and one third-part thereof wil} be the Quo- 
tient ; So (if you :would divide- 27g0+by 6; the half of 2190 is 
1095, one third part-thereof. is 365, forthe Quotient. -+ 

Seventhly, If you would divide any Number by 7 ; double 
the Number givenand cot off the laſt Figure towards the Right- 
hand ; then take the'feventh part” of that-Number, and double 
it, and ſubſtra& that dbuble- from the former Number, the Re- 
mainder will be the: Quotient : So' #: you would divide 2555 by 
7, that Number doubled is 5110, from which cut off the Cy- 
pher towards the Right-hand, and it is 511, one ſeventh part 
whereof is 723, -the--double- whereof--is--446, and that ſubſtratied 
from 511, the Remainder is 365, and that will be the Quotient 
of 2555 divided by 7, on : 

Eighthly, 1f:you, would divide any Number by. 8; Take half 
the Number 'given' ſucceſſively” three*®times, the third-haif ſhall 
be the Quotient : So if 2920 were to be divided by 8; Firſt, the 
half of 2520 is 1460, the half*of 1460 is 739, and the half gf 
730 is 3653 and-that'is the Quotierit' of 2920 divided by 9. 

Ninthly, To 4iide*atty Number by 9 ; Take the"third part 
of the given Number twice ſucceſſively, -the ſecond* Rettainder 
ſhall be the Quotient : So if you would divide 3285, by gz One 
third part of -3284-s "1095, and one*third part of 1095 is 365, 
which is the Quotient required. | =_—_ | 


F £\ ; Queſtions performed by Drvifon only, | 


. Queſtion 1. Jf.a Piece of Land, lying in a long Square or Paral- 
telogram, .contain. 4.2952 ſquare Perebes, and one of tbe ſides thereof 
be 236 Perches, long, bow long muſt tbe other fide be? Divide 42952 
otient. Will. be 182, and ſo many Perches long 
muſt the other fide be. —_—_ | 
Queſtion 2. 1» 4 Tear there are 8760 Hours, and in every natural 
Day there are'24 How's, 1demand how many Days be there in a Tear? 
Divide $760; by:.24;. the Quotient will be 365 and ſo many Days 
do:there. in a YeAſy 4-5 fon 
- Queſtion 3; The,. diſtance from, London to Coventry is 133760 
Tards,. and in, one Mile: there. ts Ap 4iued 1760 Tards, naw 1. would 
tow bow many Miles it is from London zo Coventry; Divide 133760 
by 1760 the Quotient will be 76; and ſo many Miles it is from 
London to Coventry, RE A” 
Theſe Queſtions performed by Diviſon only, are the conyerſe 
of thoſe that were performed-by Mubiplicazcs, which I the rather 
Ro OE _ make 


42 
make choice of, that the Reader might ſes how Mide ip ie races _ I 
 Drvijon prove each other. 
There are one or two. more kinds of Divifon, opening like 


. theſe laſt, but I ſhall forbear we agg» 
helps to make a Book rather great than uſc 
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4 Here jstobe noted, That in the uno Rules, where there 
is Soatinngl Uſe. of Diviſion, 1 ſometimes make uſe of one 


ul 


and ſometimes another ; But, the Praftitioner may 
which he is beſt as in, for they, all pong the ſame 
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$: twofold ; Firſt, That hich turns Great Denominations- in- 
to. Smaller, as Pounds into; Sbillings or Pence; this is done 
by Mn freplication-: As followeth. 


I Example T. - Let it be aſked, How niany Pence are contained | 
in 729], 11S. 7d? 


l. 


729 
20 


a5 = - —_ 


14580 


4 


14591 


> ih 


- * 29182 
..  $459L 


p « — 6 4 - 


© Example 11. Letitbe afked, How many Pints are « contained in 
in 4 Tuns, 3 Hogſheads, Und 27 Gallons ? 


172092. 
9 ins 


175099 


may 


wy 


Shillings 
multiply 


Pence 


tiply* 14591 b 
275092, to which add the 7 


Firſt, A Shilling is contained in a 


£-Pound 20 times; therefore multipiy' 


* 729" by 20, or ( which is the ſame 
_ but ſomewhat ſhorter) by 2, and put © 


"to the Produ@, as in 'the Margin, 


this ſhews, that in 7291. there are 
14580 Shillings. To which add 115 
it makes 14591 OE 4 


Again ; Becauſe one Peny is con- 
tained in one ages, 12 times, mul- 
12 , it ' produceth 
Pence 5 ® + 

So the Sum will be 17 5099 3 and ſo. 
many Ty are contained i met t 
11 $o 7 * | 


Firſt, 4 


BY 
444 
- + 
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is 19 entire 


Gallons, multiply 19 by 63, it produceth 
1197 Gallons, to which add 27, it gives 
1224 Gallons. 


8 pints, multiply 1224 by 8, it produ- 
ceth 9792, and ſo many pints are con- 
tained in 4 Tuns, 3 Hogſheads, and 
27 Gallons. | 

After the ſame ſort might dry Mea- 
ſures be reduced, as Quarters to Buſhels,” 
Pecks, or Gallons; and likewiſe Weights 
and Outlandiſh Coins, of which the pro- 
portion of the greater to the leſſer is 
{before) known or given. 


Secondly, it is often requiſite to turn Smaller denominations 


Again, Becauſe 1 Hogſhead contains 63 


* Laſtly, becauſe every Gallon contains ' 


< 


63 


19 multiply 


ED ———————_—_— 


1224 G allons 
8 multiply 
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add 


gous--* 


to Greater : This is done by Diviſion, as followeth. 


Example, T. Let it be aſked how many pounds are contained OR 14 


in 80976 ſhillings? | 


Divide $0976 by 20, the quotient is 40487. and 16s. remgining, 


which is the true Anſwer. 


20) 80976 (4048: Pounds 


EEE DES n ian: 


97 
Lo 


176 
I60 


| A EIDAREn Don incor nmog 


16 Sbillings 


Example, T1. Let it be aſked how many pounds are in 1097544. ? 
Becauſe One pound. contains One ſhilling 20 times, and One 
ny 12 times, therefore if 102754 be divi- 
ded firft by 12, the quotient ſhall be 9146 ſhillings and 2 Pence 
over; then if 9146 be divided by 20, the quotient js 457 pounds 
and fix ſhillings remaining; fo that 109754 pence is equal to 


fhilling contains One 


457h 68. 24. 


G 2 


© REDUCTION. 77 es 


; Tun is 
equal tv 16. Hoghea 5 to which add the 3 Hogſheads, 


{od there 


_— 
335 
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-Or if 109754 had been at firſt divided by 12 times 20, that is Fr 
240, (which is the number of pence contained in a pound) the | 
quotient had been 457 pounds and 74 pence remaining, which is all 7 
one with the former; ſa 74 pence is equal to 6 ſhillings and 2 pence. 

More inſtances ſhall not aced herein, becauſe the thing of it ſelf W 27 
1s very clear, ” 
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S alſo of two Sorts; the firſt of certain Numbers in Arithme- 
tical- Proportion from 1 ; that is ſuch as differ equally, as 1, 2, 
| 3» 4» 5, 6, Where the common Difference is 1 (as is eafily 
: ſeen) OT I, 3, 5, 7, 9 11, where the common difference is 2; or 
' any other, as r,, 8, ts, 22, 29, 36, where the common difference 
is 7, this is called Arithmerical Progreſſion. 
- | Secondly, of certam Numbers in Geomerrical Proportion 
from 1; that is, fuch as increaſe by a common Multiplication, as 
I, 2, 4, $, 16, 32, where the common 'Multiplier is 2, that is 
the firſt multiplied by 2 produceth the ſecond, and the ſecond 
by 2 produceth . the third, and ſo on. | 

Or as 3,9, 27,81, 243, Where the common Multiplier is 3, this 
is called Geometrical Progreſſion. 

Both the common Difference ( in the firſt ) and the common 
Multiplication ( in the latter ) ſhall for ſhortneſs hereafter be 
called the: Common Exceſs, | 

Eft, now of the firft ſort, or Aritbmetical Progreſſion, the prin- 


Arithmetical Progreſſion. 


cipal uſe of this is, 
I, F fre number of Places and Common Exceſs be given, to find 
the Laſt number. | 
2. . When the Number of Places and the Laſt Number is given, to 
fnd the Aggregate, or Total Sum of all tbe Numbers, 
3- Whenthe laſt Number, and the Tctal Sum is given, to find tbe 
Number of Places. Frog 
4. The Number of Places, and Total Sum being given, to find the 
laſt Number. | : 
5. The laſt Number, and number of Places given, 10 find the com- 
mon Exceſs. - | 
6. The Leſt Number and Common Exceſs being given, 10 find the 
number of Places, 
- will inftance in no more, few of theſe ever happening to be 
_ | 
For the firſt of theſe, let there be given, 
The Number of Places 100 
The common Exceſs I 
To find the laſt number alſo—— 
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RULE. 


Multiply the Number of Places leſs by 1, b Common Exce 
and to the Produd add 4 NY ds fy 
laſt Number. 

So here, multiply 9g by 1, the Prodytt is gg, (for 1 neither 
Multiplies or Divides) to- this add the firft Number. 1, it gives 100 
for the laſt Number. 

Or let the Numbers be 1, 7, 13, 19, 25, 31, where the Coi- 

mon Exceſs is 6, and the Number of places alſo 6. 

Now if the Number of places leſs by 1, that is 5, be multipli 
ed by the common exceſs, which is 6, the Produ& is 30, to which 
adding the firft Number which js 1, the laft Number 41, is there 
by compoſed. This is ſo eafie that it needs no proof. 


2. For the ſecond, which is, The laſt Number, and the Number if 
places given, 10 find 1 the Total ſum of all the AE 


RULE. 


Add the firſt and laſt numbers together, and mulziply the Sum by buf 
the number of places, the Produt is equal to the aggregare or Sun's 
all the numbers added together. 

So if the firft Number 1 be added to the laft Number 100, it 
gives 101, Which multiplyed by 50 (which is balf the number o 
Places) produceth 5050, which is equal to all the hundred nun 
bers added together. 


And hereby may that vulgar queſtion be anſwered which is, 
if a man rake up 100 ſtones placed a yard one from another, al 
ight Line by one as atime, and bring them back one by one u hi 

r: FRonding, how many yards doth 'be go backward and forward. . 

It is ſhewed before that he goes forward 5050 Yards, and te 
muſt needs come back juſt as much, that is, in all 10100 y 
which is 5 Miles and 3 quarters; wanting 20 Yards, | 

Or ſecondly, ſuppoſe the numbers were I, Sy I7, 253 30 33 H, 4b 
Whereof the common exceſs is 8, the firſt and "aft a ol 
which multiplied by 3, (half the number of Places) the rs | 
3s 126, Which is the ſum of them all. 

2. For the third thing, that is, By the laſt number and the 74 
to find the number of Places. 


RULE 


firſt” Number : the Sum 5 equal 10 the 
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Ald the firſt and laſt Numbers, and by the ſum 42) 126 (3 
of them divide the Total, the Quotient will be equal 7 diy 
30 balf the. Number of places. Wh 05 99 
This is ſo plain, it needs no clearing. 126 
' 4+ For the fourth: If the Total and Number of places be piven 
20 find the laſt number, | 5 8 7 


RULE. 


Divide tbe Total by hay the Number of places, the Quotient is 4 
Number, from which if 1 be taken, vhe reſt iz vhe laſk Numbtr. 
As let the numbers be 1, 3, 5, 7,9, 11, 12, 15, or any other (in 


' Arithmetical proportion  ) whatſoever. 


'The ſum of theſe is to be 64 and 4) 64 (16 
the number of places is 8, the half. . 
of it 4. Now if 64 be divided by 4 — 
the quotient is_16, from which if 1 wm "Wo 
be taken there” remains 15 for the 24 
lat number. . -. . 
7% | 24 


5. Now for the fifth variety, If | i 
thelaſt number, and the number of places be giveu, to firid the 
common exceſs | 

RULE. 


" From the laſt Number rake 1, and the remain ſhall be the Doidend ; 


_ then from the number , of places alſo take 1, and make this litter ve« 


main the Diviſor ; then the quotient of this Diviſion ſhall be the com- 
mon exceſs. : | : 
 Exd4mple, Let the numbers be 1, 4, 7, 10, 13, 16 from 46 take 
1, remains' 15 for the dividend, then from 6 (which is the Num- 
ber of places) take alfo 1, remains 5 for the Diviſor. | 
. Now when 15” js divided by 5, the quotientis 3. +5)/ 15 (3 
And 3 is alfo the common 'excefs, or difference * « 
etween 1 and 4, or 4 and 7, &r. | — 
. 6, Laſtly, Let the- laſt number, and the com- © © x6 
mon excels be given to ing the number of places. © 
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From the laſt number 12he 1, and divide the remainder by the common 
exceſsz vben to the quotient add 1, the ſum is the number of places. 

As, let the numbers be 1, 5, 9, 13, 17, 21,..25, 29, from 29 _ 
taker, remains 28, which divided by 4 (which is the... © 
exceſs) the quotient is 7, to which add 1, the ſum 4) 28(7 
is 8, whicl. is:the number of the places, as the © 
Reader may eaftty, count. | "— 

| : 28 

7&11s 8 


Geometrical Progreſſion. 


T ſhalt not be ſo large in this as in the former, becauſe, theſe 
things are of little uſe to the Arithmetician, except where a num- 
ber is to be many times doubled, tripled, or the like, which can- 
not be ſo eaſily abridged here as in the other, becauſe there the - 
laft number ariſing of many Additions of -the exceſs to r, was 
eaſily found by one Multiplication :- but here the laſt number be. 
ing made by .many MuJtiplications of the exceſs, is therefore many 
times harder then the other. On | 

'The 'varieties here ſhall be but two 


1. The common exceſs, and number of places being” given, to 
find the laſt number. 

2. The Excefs, and laſt Number being given, to find the Tos - 
tal Sum. -. ED TR SOR Ws 
The firſt of theſe may thus .be found. Let the Numbers; be 
F, 2, 4,' 8, 16, 32, 64, 128, 256, 512, the exceſs is 2, the places. 
Io, find out the fifth Number (which is eafily done for any one 
may reckon:ſo far by heart) that is here 16, and multiply 16 by 16, 
it produceth 256, which is, the, ninth Number; Laftly, multiply 
' 256. by the exceſs 2, thence. ariſeth 512, the number deſired. 
| So if the places had been more, as 72, having, found the .gth 
Number 256, multiply it by 256 thence comes 65536 for the 17th |: 
- Number, which multiplied by the exceſs, 2, gives.131072 be He 
13 th place, which multiplied. by 131072, gives 17179869184, 

for the 35th —_ and that multiplied again by the exceſs 2'gives 
34359738368, for the 36th place, that Multiplied by 34259738368 
the product will be 118059162077411327424, for the 71it place, 
which laſtly multiplied by the exceſs, gives 236 CI >= 
- 6&8 654848, 
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PROGRESSION. 
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greſhon required to be tound. 


Pg 


Perhaps this may ſeem ſomewhat tedious, but where things can- 
9 not be performed without Labour, the Reader nwuft content him- 
We ſelf with ſuch Rules as make it leſs; for it is certain, that this way 
is much ſhorter than to have Multiplied ftill by the Exceſs 71 
times, which elſe he muft have done, 

All this notwithſtanding, hz is not bound to uſe the, ſame Num- 
bers, much leſs in. other Queftions where the Number of places 
is not the ſame; But whereas I began from the place 9g, he may 
beginat $8, 100r 12, or where he pleaſes, ſo as he remembers ftill 
where he is; for this is general, If the Number belonging 10 any 
place whatſoever be Multiplied by is ſelf , the Prodnt ſball be the 
Number belonging to twice jo many places want one place. | 

Now for the ſecond thing, which is, to find the Sum of all the 


Numbers, . 


- From the laſt Number take the firſt, and Divide the Remain by the 
Exceſs want 1, then Multiply the Quotient by the Exceſs, and to the 
Produt add the firſt Number, the Sum of them 1s equal to #be Sum of 
allthe Numbers, 
So if from the laſt Numbers, of 72 place, be taken 1, the Remain 
is 2361183241424822654847, Which ſhould be Divided by 1, 
(that is the Exceſs want 1, for the Exceſs is but 2) but becauſe 
1 neither Multiplies nor Divides, that Lahour is faved ; Now 
Multiply this Remain by the Excels, the Produtt is 4722366483286g- 
645309694, to which adding the firft Number 1, by making the 
Figure 7, next the Right-hand to be 6, you have the total Sum 
of all the 72 Numbers. 


A Queſtion reſolyed by Geometrical Progreſhon. 


A Londoner ſojourning in a Country Market Town in Winter, 
made bimſelf a new Freeq" Suit and Coat, on which were ſet 6. 
dozen of Buttons of Silk and Silver; a Baker being in his Company 
liked it ſo well, he would buy it of him ; the Citizen .conſemed to let 
him have it, paying for the firſt Button a ſingle Barly-corn, for the 
ſecond 2, for the third 4, and ſo on doubling x0 the laſt, + 

The Bargain was liked on both parts for the preſent, but 
ſhortly after revoked, for it could not be performed, and no Man 
can be holden to an impoſhbility. 

But why this could not be- performed, may be judged : Firft, 
by inquiring the worth of ſo mnch Barly in Mony : And ſecond- 


ly, the weight of it; and how it ſhould be removed. 
H : I, For 


49 
654848, for the 72 place, which is the laſt Number of the Pro- 


PROT 
k 
y ITY 


/ 


1 "_ "i FI" s _ 
Fi - (/- 5 © Ps 
> - 1 
: s 
— "os 
- 


50 PROGRESSION. 


4. For the: firſt, allowing 10000 Corns to a Pint ( which is 
more thar! enough) then 512000 Corns make a Quarter ; and 
yet (for ſhortning the Diviſion) we will allow 10000000 Corns 
to a Quarter ; by which Dividing the whole Number of Cortis 
(which is done by cuting off the firſt 7 Figures towards the right 
hand) the Quotient will be 472236548286964, and ſo many whole 
Quarters there are, omitting the Remain, as in this caſe inconſt- - 
derable. x 

Now allowing Barly were to be ſold at 154. the Buſhel (which 
1s cheap) it js ſo many Angels ; and therefore dividing by 2, it is - 
236118324143482 pounds Sterling; which is in words, Two 
hundred thirty fix millions of millions, one hundred and eighteen 
thouſand three hundred twenty four millions, one hundred forty 
three thoufand four hundred eighty two Pounds, which I take 
to be too much for any Tradeſ-manto get or keep. 


And reckoning Land for ever at twenty Years Purchaſe, if 
this Sum of Pounds be Divided by 20, the Quotient is the yearly 
Rent of 11805916207174 Pounds. | 


And this Divided again by 564 (the Number of Days in a Year) 
the Onotient 1s 322 44975918, that js above Thirty two thou- 


Tands of Millions a Day for eyr. So great a Vanity may be con- * 
_cluded-on for want of a little premeditation, 


2. Now ſecondly, for the weight of it, if we put $ Buſhels - 


to weigh 2 hundred weight, (for ſure it doth weigh more) then 


the whole Number of Quarters Multiplied by 2 gives the 


Weight of all 'to be 944473296573929 hundred weight, and 


if this be Divided by 20, (which is but cutting off one Figure - 
towards the Right-hand, and Dividing the reit by 2) or which 
is all one, cut off one figure from 'the Number of Quarters, the 
Quotient 47223664828696 is ſo many Tuns. And therefore it 


\Will require 427223664828 Ships of a 1000 Tuns a piece to carry 


tt: And conſequently, if every Nation in the World had above 
ro000 ſuch Ships, yet there muſt be above four Millions of ſuch - 
Nations; which I ſuppoſe are' not to be found in this World. 

And here I will leave this, having uſed this long Example, - 
(which though it require more labour as all great Examples do, 
yet the fame skill will do it, as if the places had been Fewer) 
that the Reader being throughly Exerciſed thereby , may the 
eaſter leap over others which are ſhoitr, © | 
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Rule of Thime Direct. 


i i is the moſt uſeful and moſt eafe Rule in Arithmetich, 


and deſerves a Golden Name. It is, when there are three 
Numbers given or known, - to find a fourth in propor- | 
tion with them. | | 

But 4 Numbers are in proportion , and called Proportional , 
when, as the firſt is to the third; fo is the ſecond to the fourth. 

As if there were given 3, 4, and 6, to find a fourth, which 
may be to 4, as 6 to 3, that is double, and that fourth Number 
is 8; and this is called Proportion Dire; and the Rule whereby 
it is done, The Dired Rule. 

There is alſo another Proportion called Reciprocal z which is, 
when, as the firſt is to the third, ſo is the fourth' to the ſecond ; 
As 2, 4, 6, and 2, this is called The Reverſe Rule, 

In Dire& Proportion, the Produt of the two middle Numbers 
' Multiplied together, is ever equal to the Product of the firſt and 
laft Multiplied together, which ſerves not only for- a Proof, but 
a ground of the XKule, which Kuje ſhall here follow ; The Reverſe 
Rule being deferred till we have done with this: And tor Wor» 
- king thereof, this is the no 


RULE. 


Multiply the Second Term: (or Number) by the Third, and Di 
vide the Produtt by rhe Firſt ; the Quotient ſhall be the Fourth Num- | 
ber defired. wag & 


Example. Let the three Numbers given be 2, 6, 3; My 
6 by 3, the Produtt is 18; then Divide 18 by 2, the Quotient'1s 
'9, Which is the fourth Number in Proportion with 2, 6, and 3. 
For, as 2 to 3; ſo3 times 2, whichis6 , isto 3 times 3 whicti 
1s 9. : | | 
And ſo the ProduR 18 Divided by 2, and the Quotient 9, cauſeth 
that the Produ of 2 into 9 ſhall be alſo 18, and I aa 
5 i 
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if '2 be the firſt of the 4 proportional Numbers, and 6 and 2 the 
two middlemoſt, then 9g is the laſt, + | | 


Otherwiſe. 


Divide the ſecond by the firft, and Multiply the third by the Quotient 
the Produtt ſhall be the ret whcl fws ; 

So if one Divide 6 by 2, the Quotient is 3, by which Multiply 
3, the Produtt is g, for the fourth Number, as before. Other- 
ways this Rule might be expreſſed, but where. the firſt Way is 
ſo ſhort and clear, there many other ways would rather trouble 
than help the Perſon that ſhould uſe them. | 

In the firft Way (which here we mean to ufe, and no other) 
# the firſt Number be 1; then the Produtt of the fecond- and 
third gives the fourth, without any Divifkon : Or, - if the ſecond or 
third Number be 1, then there needs no Multiplication, but Di- 
viding the greater of them by the firft, the Quotient (in whole 
Numbers, for yet we ſpeak of them) is the fourth Number whick 
was ſought. But, 
Note I. 


To know when to uſe the Dire, or the - te ap Conſider, 
' if More, require More; or if Leſs, require ftifl Leſs, then uſe- the 
Dire Rule. But if More require Leſs, or Leſs, More, then uſe | 
the Reverſe Rule; this will be eafily underſtood. when we come to 
Example. | | | 

Note Il. 


To know how to place the three Numbers when they are confuſedly 
given. Remember that 2 of them. are always of one Denomina- 
fon, as both Pounds, or. both Sheep, or both Tards, or Acres ; and 
the other Number hath another Denomination : Now know, that 
this ſingle Number is ever the ſecond Number in order. 

And one of the other two, namely, that which hath ſome relation 
to this ſecond is the firſt ; and the other is the third Number, 
whole relation is ſought for in the fourth; whence it's plain, that 
the ſecond and fourth are alſo of the ſame Denomination. l 


And having Premiſed theſe things, let us now exemplifie the” | 
Rule ia ſome Queſtions. 


f 


_ Nueſtion 1. 


If three Yards of Cloth coft 4 1. what ſhall 21 Yards coſt ? * 
Set the: Numbers in order, as in the Example. If 3 Yards 

coſt 4 1, what 21 Yards ? Here you: ſee that the firſt Number _ | 
y t Ee: 
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the third Number, are both of one Denomination, viz. both rards, 

and the ſecond Number is of another Denomination, namely 
Pounds, wherefore the fourth Number which is ſought for, m 

be alſo Pounds; therefore multiplying (according to the Rule be- . 
| fore given) the ſecond Number by the third, and Dividing the 

| Produ& by the firſt, the Quotient thall anſwer the Queſtion, 

Firſt, 21 Multiplied by 4, (which is the third Number Multi- 


| plied by the ſecond) produceth 84, which Divided by 3 the firft 
| Number, the Quotient is 287. and ſo much ſhall 21 Yards coſt; 
For 2$ is to 4, as 21 to 3, ſeeing each contains other 7 times. 


And the: Work will ftand thus. 


Yards l, Yards | S 
If 3 coft 4 what 21? 
4 


ICY 


3) 84 (28 Ponnds. 


6 
24 


Queſtion II. 


Tf 4 Men eat 2 Pecks of Corn in a Week, how many Pecks 
ſhall ſerve 100 Men ? | 

Place your Numbers as here you ſee, then Multiply 100 by 
2, (that is the third Number by the ſecond) and the Produtt is 
200, which Divided by 4, the Quotient is 50, for the 'Number 
of Pecks required. 


Men Pecks Men ns LL 
Tf 4 eat 2\what 100? $4 ET /<A 
2 " -Y 


4) 200 (50 


200 
Queſtion 111. | | 
If 20 Sheep coft 13 Pound 13 Shillings 4 Pence, what is that 


for eyery Sheep ? 
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Turn the Shillings and Pounds into Pence; thus. 


\ Multiply 13 5. by 12, tlie Produtt is- endnndme god 
And 13. by 240 ( becauſe 240 pence is a Pound -2120 
©. To which add the 4 dn — I VEOELIT PUTT mi 
[Tt makes in all : 3280 
| Then the Queftion will be, If 20 Sheep coft 3280 Pence, what 


ſhall one Sheep coſt ? 
Sheep d. Sheep 


If Fo coſt 3280, | what 1? z 
: L 
20) 3280 (164 Pence. 
20 : E 
128 12) 164 (13 Shillings. L 
120 mw | 
86 12 
44. 
80 
8 36 
84. 


By the Rule before delivered, I ſhould Multiply, the ſecond 
Number by the third, but in this example, the third Number 
being 1, it doth not Multiply; I therefore Divide 3280 the ſecond Ml: 
Number, by 20 the firſt Number, and the Quotient 164. is the Price 7: 
of one Sheep in Pence, which Divided by 12, the _—_ IS137%. | 
and 8d. remaining, the price of every Sheep therefore is 12 s. $ 4. 


( 


Queſtion IV. 


How many 10 inch Tiles will pave a Floor that contains 16 
{quare Yards ? ; 

Firft, remember there are 36 Inches in one Yard in.length ;z which 
Multiplied into 36, gives 1296g&tbr the ſquare InciÞ in one ſquare. 
Yard; Multiply 1296 therefore, by 16, thence comes 20736, the 
Sum of all the 16 Yards in Inches. 

Secondly, ſecing every Tile is 10-Inches in Iength, and 10 in- 
breadth, Multiply 1o by 10, it produceth 100 for the ſquare Inches 
inone Tile ; then, by the Golden Rule ſay, . 


. Ws oy - 
- 
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The GOLDEN RULE. FM... 


Inches Tile Tiles : 
Tf 100 require 1, 3 What 20736 ? 
207.36 


Here, Becauſe 1 doth neither Multiply nor Divide (as hath been 
ſeveral times- intimated) therefore, Divide the Third Number , 
20736, by the Firſt 100, (which is done by cutting off two Figures 
to the Right-hand) and the Quorieyt is 207 and 36 remaining, 


So it appears, that 207 is too little, and 208 too much to do the 
Work ; The juſt Number being 207 +3, but we ſhall not trouble 
the Reader with this till he know ſomething of Fraftions. 


Queſtion V. 
If 1001. gives 6 1, Intereft for a Year, how much ſhall 750J. 
give ? | 
Multiply 750 by 6, the Produtt is 4500, which Divided by 
100, the Quotient is 45 J. for the thing required, 


l, L. I. 
If 100 give 6, what 750? 


6 


p— 


45-00 Pounds. 


| Qu2ſtion VI. 

If 7501. gives 45 1. Intereft for a Year, what ſhall 1007. give? 
| WH Multiply 45 by 100, the Produtt is 4500, which Divided by 
* WM 750, the Quotient is 6. for the Intereſt of a 1001. for a Year. 


: L. L. f 
If 750 give 45, what 100 ? 
45 


; | 750) 4500 (6 Pounds. 
L | | 
, 45-00 4 


Many other Queſtions might he added, but the Rule is ſo plain, 

WW that it needs them not; and'ſo general, that he which can re- 
Wl folve one, may as well reſolve any other ; And for that reaſon, 
and becauſe in all the Rules which follaw, this Rule will be con- 

f WF ftantly made uſe of, I will ſay no more'of it here. | Th 
Tae” ; (+1 / 


56 


The Golden Rule Reverſe. 


EF 12 Workmen do any piece of Work in $ Months, how many. 
Workmen fhall do the ſame in 2 Months ? 


— 


RULE. 


Multiply the firſt Term by the ſecond ; and Divide the Produ8 by 
. the third, the Quotient is the Number defired. | 

Here 12 is not thefirft Number, though it be firſt named ; but | 
the three Nembers placed in order, ftand thus, $, 12, 2, for the - 
middle Term muſt always be of the ſame Denomination with that B 
which is required. | 5 

Now Multiply 12, by 8, the Produft is 96, which Divided by x 
2, the Quotient is 48, which anſwers 'the Queſtion, As in this g 


Example. c 
Months Men Months 
8 I2 TM 

: . | 0 
re 
2) 96 (48 W 
® 0 Pl 

8 
16 ( 
fo1 

16 
\% th 


For , If 8 Months require 12 Men; then (a fourth Part of 8) W Hi 
2 Months, ſhall require four times. 12, that is 48 Men. 
For here Leſs requires More ; that is, Leſs time, More hands; and | 


therefore it is wrought by the Reverſe Rule. ſh; 
Queſtion 11. 

How many Ells of Tapeftry will ſerve to hang a Room 3 Yard p 
igh, 6 Yards long, and 5 Yards broad ? Not regarding Door MW 1; 
Windows or Chimney, but as it there were no ſuch. -W wh 
Firft, Multiply 6 by 3, the Produtt is 18, which donbled {be Ml t+ 


z cauſe there are 2 ſides called Zengrbs) is 36 Yards for all thi 
 . length. | = 
E os Secondly, | 
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The GOLDEN RULE. « 


Secondly, (for the ſame- reaſon) Multiply 3 by twice 5, that is 

"MW by 10, the Produtt is 3o Yards, for all the breadth z which added 
a to 36, gives 66 Yards, equal to all the length and breadth in 
Yards. 

But now becauſe Ells, that is , Flemiſh Ells (for ſuch Meaſure 
are Hangings ſold by) is equal to 3 Quarters of a Yard, that is, 
their Ells is to our Yard as 3 to 4. Say therefore, if 4 give 66, 
WM what3 ? Multiply 66 by 4, it produceth 264; then Divide 264 
5 MW by3, the Quotient is 88. Again, Multiply $8 by 4, and Divide 
the Produ&t (which is 352) by 3, the Quotient is 117, and x re- 
maining, to which the Diviſor 3 being applyed 3 the Number juft-. 
ly anſwering the Queſtion is 117 Ells, and one third part of an 


y Ell, 

+ Note 1. Becauſe here we had to deal with things which had equal 
length and breadth,that is ſquare Yards,and ſquare Ells,therefore one 

n Multiplication and Diviſion was not ſufficient to proportion this; 


But if inftead of working by 4 and 3, we had done it by their 
Squares which is 16 and gy it might have been performed at once 
1 W thus Multiply - 66 by 16, the Product is 1056, which Divide by 
9, the Quotient is 1177, as'before, but I began not with this way, 
for I ſuppoſed my Reader ignorant of Squares. 


Note TI.It might alſo have been done,by reducing all theTerms info 
Quarters of a Yard at the firft, and after the Number is found, 
reducing them again to Ells; but becauſe it is more proper to 
work thus, till FraQtions have been taught; I leave that, and 
proceed to another Queſtion, Ha 


Queſtion TIT. If 1 Cloſe would graze 21 Horſes for 6 Weeks 
(ſuppoſing no waſte to be made) how many Horſes would it feed 
for 7 Weeks ? | pa 

Multiply 21 by 6, it produceth 126, which Divided by 7 
the Quotient is 13. At that rate therefore it would keep 18 

) WW Horſes for. 7 Weeks. | 


d Queſtion IV. If 1 Cloſe will feed 18 Horſes for 7 Weeks, how long 
BW ſhall it feed 63 Horſes ? 7 t 

Multiply (according to the Rule) 18 by 7, the Produdt is 126, 
which Divide by 63, the Quotient is 2, therefore 2 Weeks it ſhall 
keep them. — 

The like way ſerves for Hay, Oats, or any other Proviſion: for 
Man or Beaſt; which may be of uſe in Garriſons, and ſuch like caſes 
where ſcarcity may be feared, to proportion either the Mouths to 
the Meat, or Meat to the Mouths. EL - 
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| Before leave this Rule, (becauſe it comes not ſo much in uſe and 


Prafice-as the dire Rule doth, and therefore may be more apt tq 
be forgotten) I will, to exerciſe the Reader herein, propoſe the fol- 
lowing Queſtions, giving the Anſwers of them, and leave the Prattice: 
to the Reader to find outof himſelf, the better to fix it, the Rule, 
in his Memory. | D _ 


Queſtion I. If 12 Men would raiſe a Frame in 10days; in how 
many days would 8 Men raiſe the ſame ? k- 
Here, becauſe the fewer Men would require. the longer time, 
though the Number be 12, 10, 8, yet you ſhall (by obſerving what 
hath been already delivered in this Rule) find the fourth pro» 
portional (which is the Number anſwering the Queſtion) to be 
15, and ſo many Men will do the Work in 8 Days. .. X 


Queſtien TT. If 60 Yard of Hangings of three Quarters broad 
would hang a Room ; How many Yards of half a Yard in breadth; 
would ſerve to Hang the ſame Room ?. | : 

Anſwer Ninety Yards. | 


Queſtion TIL. Tf a Board being 12 Inches in breadth do require 
12 Inches in length to make a foot Square ; What number of 
inches in ic:.£th will make a foot Square, when the breadth of the 
Board is 16 Inches? wy | 

Anſwer 9g Inches. 


Queſticn TV. If the Baſe or end of any Solid (as a piece of Tims 
ber or Stone) being 144 Inches, do require 12 Inches jn length 
of thar picce to make a ſolid Foot : What Number of Inches in 
Jengfh will make a ſolid Foot , when: the Square at the end is 
216 Inches. I EI. EE 
- Anſwer, 8 Inches, ' | PERL - 


I will ay no more of this Rulez Neither will 1 treat of the 
Double Rule of Three, as a Rule by it ſelf; but come to'the Rule 
of five Numbers, which js an Abridgment of the other, A 
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7 he Golden Rule Compounded of 


froe Numbers. 


Queſtion 1. WF a hundred pound weight (that is 112 pound 
weight) carried 126 Miles coft 14 s. how much 
ſhall three quarters of a hundred (that is $4 pound) 

coft ; being carried 40 miles ? 


RULE. 


Multiply the three aft Numbers one into another, (that is) the third 
by the fourth, and that Produt by the fifth ; the laſt Produt ſhall be 
the Dividend. 

Again, Multiply the two firſt Niimbers together; the Produft ſhall 
be the Diviſor. This Diviſion being made, the Quotient will be the 


. Number of Shillings deſired. 


Example of the former Queſtion. 
Eirſt, Place your Numbers according to the Tenor of the 
Queſtion thus : 
), Miles 's. 1. Mikes 
112 120 14 834 4O 


120 "00 
2 2249 28 
I12 I4 
134409 168 .. 
$4 
672 
1344 _ : 
xF4112 
= 


” 


13440) 56448 (42 Pence; 


"$3760 
| _ 26880 | 


26880 
77 


f. By" "2'5 ION 
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' Your Numbers being placed in order, reduce the 14 s. into 
Pence,and it is 168 d. then multiply 168 by 84, the Produtt is 14112, . 
which Multiplied by 4o, it produceth 564430 for the Dividend.  :; 
"4 Multiply 112 by 120, it produceth 13440 for the Dj-. 
VIjOrs | f 
Divide 564480 by 13440, the Quotient will be 42 Pence 
Which is 3 5. 64. anſwers the Queſtion, | y 

In this Rule, the firſt Number and fourth, alſo the ſecond and 
m_ fifth 3; and the third and fixth, are of like Denomination and 
ature, 


Queſtion TT. If 101, for 6 Months Yield 37. Intereſt, what ſhall 
625 1, yield for 36 Months ? | | 

Place them thus z 100, 6, 3, 625, 36. 

Multiply the three laſt, as before is ſhewed, the latter Produ@ 
is 67500 for the Dividend; and the 2 firft Multiplied make 600 the 
Diviſor, then Divide 67500 by 600 the Diviſor (or 675 by 6, which 
is all one) the Quotient will be 112 whole pounds; and. 300 (or 
3) remaining, which becauſe it is half the Diviſor, ſignifies the 
half of a pound ; that is 10 Shillings. So the anſwer to the Queſtion - 
IS 112]. 105. / 


t. M. l. k FX M, 

00 6 3 625 36 
6 ; 2 
600 1375 
36 


600) 67500 (1123 
00 11250 
5625 


600 
750 67509 
600 
I500 - 

1200 
300 


Which might have been given in one Denomination, namely: 
2250 Shillings, if before the work the Pounds had been tyrned 
= Shillings , Multiplying them by 20, as hath been ſhewed 

ICs 
- But ſince moſt Queſtions, except ſuch as are ſtudied for the 
purpoſe, are apt to end in ſome FraRtion, I ſhall next treat of. 
FraGtions. | Only 


24 ® 
bY -» 


Sh. 


Only firft, having ſpoken of the double Rule Bf Three, this 
2, W may let you know, that all Queſtions which are wrought at once 
"I by the compound Rule of Five, may be done at twice by the 


fingle Rule of Three; and the doing of them ſo by two ®perati- 
ons, is called, The Double Rule. 


e As in our laft Queftion, there are two things conſiderable, the 
difference of Money ; and the difference of Time. 

d Firſt, for the Money. 

d Say, if 1001. give 30. what 6251? Anſwer 18 +7£ 1. 


Secondly, for the time. | 
| Say, if 6 mo. give 18 +7]. what 36 mo. Anſwer 112%, _ 
li But this will be better underftoud anon; and then the Reader 
may uſe that which he likes beſt. | 


——_— WY 


- - 
: - of 
= FRACEFOMY 


He word Fra@ion ſignifies a breaking or breach of any intire 
thing into parts; and. when a Number is broken ſo, the 
parts (which muſt needs be every one leſs than the whole ; 

and the whole is accounted but 9gze or UVnzty) being leſs than Unity, 
are called Fractions (that is, fragments or pieces) of Unity. Now 
the Unite, or intire Number which is to be broken, may be any 

- thing, as one Pound, in reſpett of which, Shillings and Pence and 
Furthings are Fradions ; or, one Shilling, in reſpect of which, Pence 
and Farthings are Fraftions ; or, one Peny, in reſpe& of which 
Farthings are Frafions ; and the like of Weights and Meaſures, or 
any other thing to be broken into Parts. 

In FraRtions, we ſhall treat firſt of Numeration, then of Multi- 
plication and Diviſion, then of ReduQion ; and laſtly, of Addition 
and Subſtration. | Tr RIES 

The reaſon of this Order will ſoon be ſeen; for Multiplication 
and Diviſion are here much eaſier than Addition, &c. and there- 
fore oughit to be learned befoxe them. | 
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NUMERATION. | 


Vmeration is nothing elſe but the way of writing Frations4 M 
and that this may be done, we muſt confider that 
Unity, or Number repreſenting an Unite, may be broken M_ . 
into two parts equal; and then each of th2 Parts is called one ſe: M 
cond, or half; or it may be parted into three equal parts, and then M 
each part 1s called one third, and two of them are called my 
thirds, and the like may be underſtood if it were parted into 4, 5 
G, 7, 8, 9z 20, 50, Or ICo, or how many ſoevers 
Now to write thele 3 do thus; x 


C One half YJ '& 
One third 4 
One fourth L 
One fifth Hl : 
Writes One fixth Þ Thus Z 
One ſeventh LY 
One eighth 4 . 
One ninth | I = 
LOne tenth J A ; 


| In every one of theſe 10 Frafions, the Number below the line 3 
is called the Denomipator, and ſhews into how. many parts the 


Unite is broken. / > Þ 
The Number abgve the line ſhews how many of thoſe parts are 
taken, or contained in the FraZion.-and is therefore called the 
Numerator: So in. the Fraion 3, the Denominator 5 ſhews the. 
Vrite to be broken into 5 partsz and the Numerator 3 ſignifies SE 
2 of ſuch parts to be contained in the Fra#ion 3 which Fradtion 4 


therefore is called Three Fifths. | ; 

And here it is plain, that, As the Numerator is in proportiott 
to the Denominator : ſo is the Fration to 1, or Unity, for Z or £5 ** 
or any the like, is equal to 1. | ” 

And therefore all FraZions are Quotients of lefler Numbers I ... 
divided by greater, as + t1gnifies 4 to bedivided by 7, and as-the Y 1c; 
Dividend 4, is to the Diviior 7, ſo is the Quotient 2 to Unity. © " 

And therefore this line of ſeparation which is drawn betweet a 
the Dividend and Diviſer, doth properly-ſignifie Diviſion. 
Hitherts YI |. 
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MULTIPLICATION. G6; 


Hitherto we have ſpoken only of ſuch Fra&ions as are-leſs then 


1, and: thoſe are called Proper Fra#jons; but there are alſo 2 2, 


33, 53, 6 2, and the like mixed Numbers; which ſo ſignifi 
qwo and an half, 3 and 3 quarters, frve and 4 ſeventh, 6 and:3 fiftbs. 
Theſe by the multiplying the whote Numbers, by the Denomina- 


tor, and to the produd adding the Numeratcrs reſpettively, are + ; 


turned to £, 5, 35, 3, which are called Improper Fra#ions, be- 

cauſe every one of them contains more than Unity. 

Theſe, nevertheleſs may be' Multiplied, Divided, Added, or Sub- 
ated in the ſame way as are proper Frations. And this ſhall 

ſerve for Numeration of Fraftions. Be 


Utiply all the Numerators together, the laft Produ@ ſhall 


MULTIPLICATTON. 
- be the Numerator of the Produtt required : Likewiſe Mul- 


RULE. 
M tiply all the Denominators togeth-r, the laſt P rodu# 
be the Denominator of the Produtt ſought. : — 


Example 1. Tf 3 be'to be Multiplied by 3 Multiply the Numerator 
q by the Numerator 4, the Product is 12, for the Numerator of the 
new Produtt. Alſo Multiplying the Denominator 5, by the De- 
nominator 9, they produce 45, for the Denominator of the deſired 
ProduQt, fo that Produtt which was required, is 42, 


Example 11. If 3, 3, 4, 5, and ++ were to b2'Multiplied all to- 
gether, begin with the Numerators, ſaying, once 3 1s 3, and 3 times 
4 is 12, and 12 times 5 is60, and 60 times 3 is 180, for the Nu- 
merator ; Then Multiply the Denominators ; (aying, 2 times 4 is 
8, and 8 times 5 is 40; and 4o times 9 is 36c, and 360 times 11x 
15 3960, for the new Denominator. + So that the produtt of all theſe 
5 5353, that is 1644 to, as ſhall be ſeen hereafter in Redu@ion. 

And thus it appears, that proper Fra&ions being leſs than O0ze, 


WM are ftill made lets by Mulriplying As here the produ@_: ismuch 


kſs then +}, which is the leaft Multiplier z and the reaſon hereof is 
plain, for ſeeing Multivlication is but the taking of a Number, a 
certain Number of times, if that Number of times be more than 
1, then the Number to be taken is increaſed by being taken more 
than once; but if the Number of times be 1, it is not increaſed 
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half of once,praduceth a:Number leſs by half ; that is, the halfof the 
Number to be taken ; and the like reaſon is of all others. - 
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| þ 
nor diminiſhed, but is ſtill the ſame; Laftly, if that Number of” 
times be leſs than 1, as 3, the Number not being taken once, but 


Example 111. Multiply the mixt Numbers, 3 2,44, and 53: 


Firft (as hath been ſhewn already) turn them to improper Fra#- 
zons; thus, firft ſay, 2 times 3 is 6, and 1 is7. $0 the firſt is 2, 
Secondly, 3 times 4 is 12, and 11s 13: Sv the Second is 7-3, Laft- 


ly, 4 times 5 is 20, and 315 23: So the laſt is 23, Now the Fradti- | 


ons to be Multiplied are 7, *3, and *3 ; Firſt, for a new Numerator, 
fay, 7 times 13 is 91, and gi times 23 is 2093, for a new Nume- 
Fator. : 


” Then ſay, 2 times 3 is 6, and 6 times 4 is 24. Sothe new De- 


Wominator 15S 24s 


And the produtt of all theſe Frafions is **24, that is, if real | 


Diviſion be made, 87 ; 5. 


DIFVISTON. 


.croſs Multiplication of them ; that is, the Numerator of 
the one, by the Denominator of the other, and hereby the 
' Proportion of one Fraction to another is ſeen. 


D=: to -Divide one Frattion by another, is but the 


24 Example 1. Divide + by $, to do it, ſet them thus: \ 
And Multiply as the Croſs leads; Saying, 3 times $is 
3. % +£ 24, which ſet over the Croſs for a new Numerator, and 


6 times 4 isalſo 24; Which ſet under the Crofs for a 
24 new Denominator ; ſo the Quotient is 32, that is 1, 
which ſhews the Fractions to be equal one to another, 


Example 11. Divide + by 5. Firſt, ſet them thus : 
And ſay, 3 times 9 is 27, for a Numerator, and 5 times 
4 is 20, for the Denominator ; So the,Quotient is 32, 
and ſo many times is: £, contained in + that is, as 27 
20 is to 20, ſo 154 to 4, and ſois 27 to. 1. 


In Divifon it is to be remembred, that the Numerator of the _ 


Quotient Ever ariſeth of the Numerator of the Dividend: And the 
Denominator of the Quotient comes of the Denominator of _ 
vidend, 
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DIFISITON. " "Ms 


'vidend, each being croſs Multiplied as before. And alſo-remem- 
ber always to ſet the Dividend on the left hand of the Crofs. 

If a Frattion 'be to be: Divided by a whole Number ; Multiply 
the Denominator by that. Number, the Produ& gives the new De- 
nominator, and the Numerator remains the ſame. So if i. bedivi- 
ded by 9, ſay 9 times 4 is 36. Sothe js IS 5-5. 

Or if 4 were to be Multiplied by 9, the Produtt (by Multiply- 
ing the Numerator by g,) will be 3, that is, 27. 


Example 11T. Divide 322. by 45, thus: Say 320 2880 
times 9 is.2889, for a Numerator ; And 8 times 45 
is 360 for a Denominator. So the Quotient is *.3.32 32.2 X 45 
or *, 

200 . 

For 322. is equal to 40, and 45 equal to 5, but 4o contains 5 
eight times. 

And ſo in the ſecond Example, it .may be proved, that as- 27 to 
20, ſo is2 to f. For firſt, Multiply the two middle moſt, than 
20 time$+ is 53, that is 12. 

Secondly, multiply the firſt and laſt, and then 27 times # is **?:; 
that is alſo 12, | 

Wherefore by that which hath been ſaid in the Golden Rule, the | 
four Numbers 27, 20 -}, #, are proportional. 
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REDU CT Tm 


Eduction of Frattions is threefold. 


I. To reduce one Fration (which is not already in the leaſt) 
20 its leait Terms. 
2. To reduce many Frations of divers Denominations, to one Deno- 
MIindtion. 
2- To reduce any Fraition from one Denomiuation (as near as may 
be) 10 any other Denomination deſired. #3 


I. For the firſt of theſe, To reduce 4 Fraftion to its leaſt Terms, 
Divide both the Numeraror and the Denominator by the greateſt - 
Common dv bo that you can think of; the two Quorients being 
placed reſpettively in a Frattion, that FraQion ſhall be equal to 


the former Frattjon,” and in {6 a 
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. - So (in the 3 Examples of Diviſion) to reduce ? 3.32, to 3, Dj. H 
vide 1880 ty 360, the Quotient is 8: Then Divide 360 by 360, 


the Quotient is 1, and the new Fraction 4 is equal to the former 
Fraction **.5*, and in leſs Terms, as you may ſee. But to find 


.the greateſt common Diviſor, this is 
The RULE. 


Divide the greater Term by the leſſer (I mean by Terms, the 
Numeraror and Denominator) and by the remainder (if any be) di- 
vide the Diviſor, and if any thing ſtill remains, by that divide the 
aſt Diviſor, continuing this courſe till nothing remain ”_ than Unity 
that Diviſor which is leaſt of all, 3s the greateſt Common Meaſure 

of both Terms, by which both being divided, and the Quotient placed 
like a Fraftion, that EraQtion ſhall be .cqual ro the former Fraction, 
and in the leaſt Terms, , 


Example. Reduce *43 to the leaſt Terms; firſt divide 148 by 
16, the Quotient is 9, and 4 remains; Again, divide, 46 by 4, 
the Quotficat is 4, and nothing remains ; wherefore taking 4, (the 
laſt Diviſor) for the greateſt common Diviſor, by it divide 148, 
the Quotient is 37, and by it Divide 16,: the Quotient is 4. Theſe 
two laſt Quotients placed orderly in a Frattion, make 3.7, which 
is equal to *-£3, and in the leaft terms, for no Number greater 
then 1, willdivide evenly both 37 and 4. 


Other ways there are of leſſening Fra&tions,asDividing the Terms 
(if they be even Numbers) by 2, and the Quotients (if even) a- 
gain by 2,,or &{8 by 3, orany other Number that will divide them 
both evenly, that is, leave nothing remaining, but the former 
Rule being genefal and cate ſhall ſerve for all. 


II. Now ſecondly, To reduce many Denominations to 0xe com- 
pron -Denominator. Let the Fractions be +4, 3, 5, 3, 54 to be 
reduced all to one Denomination. : 


w 


RULE. 


* Multiply all the Denominators together,and the laſt Produd ſhall be the 
common Denominator to all the Frattions Then Multiply every par-. 
ticular Numer ator into all the Denominators except þis own, and the 
Jaſt Produtt ſhall be Numerator to that Fradion. 2 

Thus toreduce the forementioned FraQtions 2, 2}, 7, 7, ;3, n- 
to one Denomination : Say, 2 times 4 is 8,-and 8 times 5 1s 40, 
.and 4o times 8 is.320, and 320 times 10 is 32co, this laſt Pro- 
duct 32co ſhall be the common Denomjnators Then to get Nu- 


Co merators + 
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REDUCTION. 67 
merators for every one of them : As firſt, for the firſt, ſay'1 times 

4 is*4, and 4 times 5 is 20, and 20 times $ is 160, and 

160 times 10 is 1600 For the firft Numerator ; fo' the firft 
Fration reduced is 15.9.%, Then for the ſecond Numerator : Say, 

3 times 2 1s 6, and 6 times 5 1$.30, and 3o times $ is 240, and 

240 times 10 1s 2409, S0 the ſecond Fraction reduced, is 24+, 

After the ſame manner may the other three be reduced to 2 552. 

for the third ; 2 322. for the fourth : and - $32. for the laft; Theſe 

are ſeyerally equal to the other, the firſt ro the firſt, Tr. as may 

be proved thus. ? | 

Let the Unity be a"pound Sterling, then 
; & ? 


'v 458 
The of it is: >: 1223 708 
and 3} is i5 | 
and is 16 4 ky 
and | 7 is 19''- þe 
and = 1s 18 
» Inall 765, 64, 


That is' 3 whole Unises, and 16 d, ov 
all to ſix pences, it is 33, and hecau | 
Pound, thexefore all the, Frations are equal ÞÞv 3 33.* 

Now add the newtEraQtions (which being all of one Denqminas 


tion) may be added like whole Numbers; Thus, 


» Turn 16s. 64. 


4 
240g% N A ; 
2560 
2400 
23880 - 
—OERTIICS . DAS + 
In all 12249 5 
y 
Which divided by the Denominator 3200 , the Quotient 1s. 2 
3:4% Now 2£32, reduced to the leaft Terms, as hath been” 
ſhewed how it may, will be 3.3, ſo.the Sum of theſe alſo is 3 }3, 
which is equal to the Sum of the Fraftions given to be reduced, 
and therefore they are eqyal in, Sum, and might be thus proved 
equal ſeverally, that is, the firſt of them proponnded to the firft, 
reduced. Divide the Numerator 1600 by the Numerator 1, the- 
Quotient is 1600. Alſo divide the Denominator 3200, ' by the* 
Denominator 2, the Quotient js alſo 1600: and ſo may any of 
the reft be proved equal by the Equality of Quotients. But: I. 
leaye it as plain enough already, LIE 
” K 2 
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68 REDUCTION. 


JT. Thirdly, Any Frattion being given, to change the. Deno- 
mmation to any other 'more requiſite, ' retaining ſtill (as near as 
may be) the ſame Value. - | 


RULE. 


- Multiply the Numerator given, bythe Denominator required, and 
divide the Produtt bythe Denominator given; the Quotient ſhall be 
the Numerator required. | 


Example. Let the Frattion given be +-7 of a pound Sterling, 
what is that in the twentieth Parts or Shillings ? Multiply 7 by 20, 
the Produtt is 140, which divided by 13, the Quotient 10 4.2, 
that is, 10s. and 4-2 of a Shilling ; which may be brought to pence 
thus, Multiply 106 by 12, Produ&@ is 120, which divided 'by 12 
Quotient is 9 53d. And again, Multiply 3 .by 4, the Produ@ is 
12, Which Divided by 13, Quotient is -£* of a Farthing, ſo ſeven 
thirteenths of a Pound -43s-10 s. 9d. and almoſt a Farthing. 

But he which is reſolved to have it in the ſmalleſt Coin, do it 
at firſt Work ; for ſeeing a Farthing is the 960 part of a Pound, 
Multiply, 7,by 96a, they produce 6720, which Divided by 13. the 
Quotient. is 516, farthings, and 4.2 of-a farthing :.- Theſe farthings ; 
- may he turned to Shillings, Dividing by 48, or to pence by 4, 
as 18 Redution, | | | 

"This Rule though it be. brief and plain is of great uſe.in 4- 
rithmertick ; either for turning natural and ſurd FraQtions into 
Decimals; or any other delired Denomination, with ſuch facility 
and ſpeed as may be wiſhed. 


V. Frattion of Fraftions. 


In Reduftion of Fra&ions, ſyme make another, or more parts 
a5 Fradtion of Frations for one: That is, when there is part of a 
Frafion ;. Or a part. of a part of a Fration, &c. to be valued in one 
Frattion. | 


"TT © 


Multiply all the Numerators together, the 14ſt. Produtt ſhall be the 
Numerator defired: . Then. Multiply all the D2nominators together, 
and thu laſt Trodutt ſhall be the Denominatar ſought. 


' Example. Let the Frattions of Frations propounded, be 4 of 
3 of *, for ſo they are uſually written; and let the Nugner Gets 


rt 
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ADDITION. 69 


be Multiplied : Saying, 4 times 3 is 12, and 12times 1 is 12, the 
Numerator therefore required-is 12: Then for the Denominator 
ſay, 5 times 4 is 20, and 20 times. 2 is 40, for the Denominator re- - 
quired and -12 is equal tg + of 43 of 2. 


The Proof. 


Let the Unite be 40s. one fifth of 40 is 8, and therefore + is 
32, of which one fourth is 8, and 3 is 24, of whichone half is 12, 
and therefore 2 is the juſt Sum of all the FraCtions :; This needs 


no farther exemplifying. 


ADDITION. 


O add many Fractions into one Sum , conſider whether 

| they be of one Denomination or divers: If of ane, Then 

add all the Numerators together into one Sum, that Sum 

1s ano* wg Numerator, and the Denominator, in this caſe is not 
altered. | 


Let the Fraftions to be added be 3, 5, 5, *. Add the Nu- 
merators ; Sayivg 2 and 4 is 6, and 5 15 11, and 1 is 12. So 
the Sum of them all is * 3, that is 3 Unites. 

As, let the Unite be 20 s. 'one fourth is 5 s. and 2 is 10s, and 
+ 20s. Which added to 10s. is 30s. then -{ is 25 s. which added 
to thirty Shillings gives 55 5. And laftly, * is 5 s. which added 
to55s. makes 69 s. that is 3 times 20 s. that 1531. or 3 Unites, 

But if the Frattions to be added, be of divers Denominations 
as let them be-2, 3, #, 7, then (by the Redudion afore-going,) 
they muſt be turned all into one Denomination, and then they 
will be 43.2, 5.2, 3.84, and #3-2, and may be added like thoſe ba» 
re; Thad; ©: 


320. 
160* 
354 
420 


1234 
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» SUBSTRUCTION. 


© Sothe Sumof all is *424, or 73, or thatis 3 +14, whichif it 


_ be in Money, and the Unite 1/7. it is then 3J. 15. and 104. as 

may be tryed thus, Firſt 3} of a-pound, is 13 s. and 44. and 4s 
15s. and 235 16s, Laſtly, 7. is 175. 64, Theſe all added toge- 
ther, the Sum is 3 /. 15. 10d. 


SUBSTRACTION. 


N Subſtraticy of one Frattion from another, if they be both 
of on? D=nomination ; It is done by taking the Numerator 
of ons from th2 Numerarer of the other, the remain is the 

new Numerator, and the Denominator the ſame as before. 

So if 2 be ſubftracted from ?, the remain is 5, the like of all 
other. 

Rut it they be not of one Denomination, they muſt firſt be 
reduced to be ſo ; then that which is ſaid before is ſufficient, | 


Concerning the Golden Rule 71 
Fractions. 


"THe GoMen: Rule in Fraftions is the ſame as in whole Num- 
bers, I will give you bur oge inſtance. 
| If 3 of a Yard of Tape coſt * of a Penny, what ſhall 
OÞe Tnch, that is, ;-} of a Yard coft ? | 
Multiply the ſecond by the third, the Produdt is ;', which 
divided by }, the Quotient is -;-$ of a Penny, tor the Price. of 
+ of a Yard. 


Otherwiſe. S2eing ? of a Yard may be turned to 27 Inches: Say 


if 27 coft 1, what 17 Divide + by 27, it makes} for the Anſwer; - 


Which is equal to --#, and in the leaſt Terms, 


And whereloever this may be done, to have the firſt and third, 


Numbers of Fractions of pne os the beſt way is to 
work with their Numerators, not regarding their Denominators 
at all; As, If } coſt 3, what 7 ? Inſtead thereof write. If 2 coft 
4» What 
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The Rule of. Praftice. 7n 


3, what 7? Multiply + by 7, it produceth ?.4» Which divided by 2 
the Quotient is ?4, and that is the anſwer in the leaſt Terms. 

And all this while it ſhould have been noted that the Fractions 
are ever Written in a ſinaller figure then the whole Numbers. 


Ai. a _—_— 


The Rule of Pradice. 


T: the Golden Rule, or Rule of Three Dire, 1 intimated; that 


if the firſt of the three Proportional Numbers given were 
One, that then the Product of the ſecond and third Numbers 
gives the fourth Proportional Number fought without uſing of 
any Diviſion ; Alſo, that if the ſecond or third of the Pros 
portionals given were Oxe, then there was no need of MxJtiplication ; 
but dividing the greater of them by the firft, the Quotient ſhall be 
_ the fourth Proportional ſaught for. | 
And from hence is framed this Rule of Pradice, (by ſome called 
the Merchants Rule) which always hath Ore, an ingredient in the 
Queſtion, and it is no other but an Abridgemzyt or Compendium 
of the Rxte of Three, when 0xe is one of the three Proportianuals given. 
And that ſuch Queſtions that are to be reſolved by this Rule 
may be the more readily aud eaſily anſwered (Money commoniy 
being one of the three Terms) it is exp2dient that he which im+ 
tendeth to make much uſe of this Rule; ſhould have readily ia 
his Mind the Ever or Aliquot parts of a Pound, of a Shilling, and 
of a Penny. And allo to have in Memory the ſeveral Produds oft 
12 (the Number of Pence.in 002 Shilling) Multjplied into 2; 2, 
4, 5,6, 7, 8, 9, 10, 11, and 12. All which are ſet down in the ſmatt 
Tables following, which ought firſt perfettly ro be learned by aearr, 
before farther Progreſs be made into this Rule, 


TABLE I. The Aliquot or Even parts of 4 Pound 6r 20 Shilizgs. 


——d. 
Pp So ( . 3. One Twenticth 
2——0 -4. One lenth | 
os < I x _ EOAY of a Pound 
4 4 S is the < > ne 1% \ or 205» 
G 0 z: One Fitth 
G* O 3. One Fpurth 
Gon bon Y | z One Third 
* One Halt ) 


109——/0 } C2 


TABLE 


2 The Rule of Prattice. | 


TABLE II. The Aliquot or Even pats of 4 Shilling. 


f JP. 
I : --]. One Twelfth 
L iP z. One Eighth 
2———0 53 the4 3 One Sixth of a Shilling. 
—— | + One Fourth. 
4 | | 2. One Third 
6 0 t_. 3 One Half +: 
TABLE III. Theſeverd Pence in a Shilling Multiplyed by 12. 
2 ( 24 ” | 
2| 36 
4 48 
5 60 
6 IT F 72 
Pence Multiplied by 
4 ho produceth J 2 
Ry 108 
30 | 120: 
II | ; 132 
i2J 144 


For the working, of the Rule of Praftice, when the Price given 13 
of equal Parts of a Shilling this is, | 


The RULE. 


Knowing by your Table what part of a Shilling it 55, (whether 2, 7, 
3., 5c.) divide the Sum propounded by it, and the Quatiens ſhall be the 
number of Shillings anſwering your Queſtion: | | 


Example. At 6 d. the Ounce, what 7625 Ounces? Six Pence is 
{by your Table) -. of a Shilling, wherefore take one half of 7625, 
and it is 3812s and 1 remaining, which 1 is 64. So that 7625 
Ounces, will coſt 3812s. 6d. which is reduced into Pounds, by 
cutting off the laſt Figure towards the Right-hand of 3812, and 
taking the half of the other Figures, which;will be Pounds, and 
if one remain, in taking of the half it is 10 s. So the Figure 
2 being cut off from 3812, the half of 381 is 190 and 1 remaining, 
which is 190}. 12s. 50 the price of 7625 Ounces will -be | 
190]. 125. 6d, And ſo muſt you do for all others. . As if the 
price be ;, take 3, if + take 4, as by the Examples — 

(1 


The Rale of Prafice.- 
(1) At 64. the Ounce, what 7625 Ounces? 
1 


. 38112 6d. 
Ig0 12- 6 d.- 
(2) At 44. the yard, what 3621 yards? 
F , 12017 


i 60 li, 75. od, 
(s) At 34. the Gallon, what 98g Gallons ? 
4 2417 0 . 34 
12 lt. 7s 2a 
(4) At 24. the-Pound, what 6760 Pounds ? 
& 11216 $4, 
5Gli, 6% 8d. 
(5) At 1d. 29. the Ell, what 96223 Ells? 
F ' 120]2 10d. 24: 
be 661. 25. 10d: 24, 
(6) At 1 4. the Ounce, what 672 Ounces? 
Tz ' ©  _ 
» li. 16 $. 


Thus haye you Examples when the price is eve# parts of a Shilling , 
But when they are uneven parts of a Shilling, as 5d. 7d. or the 
like, then you muſt dofthe work at two or three Operations, tho? 
in the ſame manner, as Pence. )- 


Wy 2 5 £ 2 and 2 
PR | © Haney 
Tf the 8 &. -. S4and4 : 
Price be 9 take for it Je and 3 
| lo 6 and 4 
LI *-6and 3 and 4 


Examples of theſe uneven Parts of 4 Shilling, 
(1) At 54. the Gallon, what 6254 Gallons ? 


4 is 3d. 1563 "6d, 

L is 24, 1042 | 4d, 
ET: ' _260ſ5 | 20/6" 

130 It. 5 10 4, 


4» Is 4 _ 2 
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74 The Rule of Praftice. 
(2) At 74. the Ounce, what 927z Ounces? 


}is 4d, 3090 4 d. 
+ 1s 3d. 2317 9d. 
7 540|8 1 &. 
A 270 lhe Ea. 34 


Cs 2 


(3) At 84. the Yard, what 7952 Yards ? 


7.15 4d. 2651 8d. 

1.354 d. 2650 8 de 

8 530[1 4d. 
* 265 lt. 'F > 44. 

(4) Atg4d. the Ell, what 376g Ells? | | 

T.1S6 ds 19884. 64. 

$1834 = 3 d. 

” 9 232/16 gd. 


141I lis 6% 9d. 
3 (5) At 104. the Dozen, what 625 Dozen ? 


2.js6d. 312 _ 64. | 

Lis 4d. | 208 | 4 d. | 
IO 52[0 10d. 
26 li. BY 04 


(6) At 114. the Pound, what 6952 Pound ? 


2. 1s 6d. 3476 
11534. 1738 
2.1524. 1158 3 1. 
II $3712 8 d. 
318 It. 12 & 8 4, 
(7) At 129d. or 1s, the Ounce, what 9871 Oances ? 
;+ of 205. therefore 4 of 98712 is 
(493 It 12 5. 


Tf the price of the Commodity is in Farthings, or Halfpence, 
bring the Sum into Pence, and workas in the preceeding Quefti- 
ons, and accerding to the following Examples. - 
(1) At 


The Rate of Praftice. 
(1) At x 9. the Pound, what 6392 Pound ? 


4 159$ 
_ 13]3 2 ds 
| 6 lt. 12 2 4. 


(2) At 29, the Ell, what 3625 Elk ? 


| ——_—_—_——_——_ PD. 


2. 1812 2 q» 
T's 15[1 , 
7 Its 115. Ole 24s 


(3) At 3q. the Ounce, what 7321 Ounces ? 


A 3560 34+ 
CITI 305 
4517 


-_ —- 8: 64. 29. 


This is the manner of working for the even parts of a Peny, ; 
but if they be uneven parts z As two pence 3 farthings, five pence x4 
1 farthing or the like, Work, firft for the even part of a Sh;lling, : 
and then for the Farthings, which added the Work is done. As 
theſe Examples. | 


(1) At 3d. 34. the Ell, what 817 Ells? 


ne SS — cod a 


x 204 2 4. 
+ G1 3 
2515 


12 lt, I5 5s 8 d. 33 4 
{2) At 4d- 14. the Pound, what 7138 Pound ? 


Ye 1189 | 2 
again 1189  - 8 
's | 148 $2 
2526 2 oh 
126 1: RE) O44 


L: ; 
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76 Of Tare, Trett, &c. 


For the even parts of a Pound, you muſt take-the parts as you . 


find them expreſſed in the Table; as for 19s. the 4, for 4s. the 
35 as in Example, | 
(1) At 25.64. the Ell, what 6294. Ells? 
+ 786 lt. I5 5 
(2) At 4s. the Ream, what 735 Reams ? 
wy 147 1. | 
Tf (in this Rule ) at any time - Queſtion conſiſts of the part 
of an EV, Tad, Pound, Ounce, Groſs, or the like 3 you muft deal 
with the whole Els, Tards, Ounces, &c. firſt, and afterwards add 
the price of "the 2, +, 2, or what other Part ſoever it be. And 
thus much ſhall ſuffice for this Rule of Prafice, 


Of Tare, Trett, &c. 


N Merchandize there is an Allowance, made by the Merchant 

to the Buyer, for the Weight of the Cask, Bag, Chef, Freal, 

&c, in which any Goods are put: And this Allowance is 

called TARE, which being dedutted from the Groſs Weight 

C which is the Commedity and Cage, &c. together) the-Remainder 

is the Weight of the Conimodity only ; and is called NET 7: 
WEIGHT. - FL 

* There is alſo an Allowance made by Merchants to the Buyer, 

for Refuſe or Waſte that may be mixed with the Commodity z as Du 

Moats, &c. (as in Commodities Garblable, as Spices, &c.) and this 


Allowance is called TRET T; which is always 4 1b. in the Hun: 


dr:d Weight : But the Allowance for Tare is various, 

In ſuch Commodities where Tretr is allowed, the Remainder after 
ſach Allowance, is called SUTTLEWEIGHT, and out of 
that the Allowance for Tres is made ; and when that is deducted, 
the Remainder is called NE TIWEIGHT, | 


Exemplary Queſtions wit make theſe KULE plain. 


Queſtion 1. There are 4 Cheſts of Sugar, the Groſs Weight of all 
which is 44C. 1qr. 131ib. And the Tare allowed for each Cheft 
37 lib, What is the Nett-Weight of Sugar in all the 4 Cheſts ? 

; GB 6 -- 
From" 44 I 13 Total Groſs Weight, 
Subftr. '© 1 $8 -Total Tare, 


Femain 43 © 5 Total Nett Weight, 
 Nueſtion 


5 bon , WP nt” 26-5. tak ben ck 8 
” - + Tx 4 7 4x ba NS t 
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Of Tare, 'Trett, 8. — ' 94 
oueſtion TT. Tf. from 990 C. 3 9#. 21 lib. Groſs Weight, the Tae 


is to be ſubfſtratted, after the Rate of 14 7ib. per C, (or 112 Jib,) 
of Groſs Weight z How many C. Netr-Weight will remain ? 


1. The Groſs-Weight 9g0C. 3 qr. 211ib. reduced into Pounds, 
will be 110985 1b. : | 
2, Say by the Rule of Three Dire, 
As 112 lib. ; to 141ib. ;; So 110985 : fo 13873 4. 
Wherefore, 
Js From 110985 CGroſs-Weight, 
Subftr. 138734 Total Tare, 


Reſts Nett 971114. 

Which reduced js equal to 867C. 771ib, | 
Note, That when the Number of Pownds to be abated per C. for 
Tare, are an Aliquot part of 112 Jtb. as in the former Exam- 
ple, where it is 14 //b. which is equal to 2 of 112; Then 

the Proportion may be, 
As 8; to 1 ;; S0110g85 : to 138737. 
Or, 


C. Co C. qr. lib. C. qr. lib. 
As 15 to 4 3:: S0 990 3 21: to 123 3 134. 


7 990 Ce : 123 3 . OS 
| For 4 of > -3 qr. qu equal I oO © 104 
| }J 21 /tb. +, 0. @ AS 


Total Tare 123 $3 134 


| Queſtion TIT. A Merchant buys 1175 1ib. Weight of a Commo- 
dity, (as Cloves, Nutmegs, or the like) for which: he is: to be al- 
lowed for Trett, 4 1ib. in the Zundred Weight ; How many Pounds 
Weight ought he to receive ? 


Then ſay by the Rule of Three Dire@, 


| lib, lib. lib. lib. 
| AS 100 3 1s to0104 75; SOUS 1175 5; to 1222, 


Queſtion TV. A Merchant hath 1222 1ib. Weight of a Commo- 
dity, part wheteof he bought at a certain Rate per 1ib. and the 
reft was allowed him as an Overplus ; after the Rate of 4 1ib. 
Weight in the 100 ib. Weg, which he bought ; I demand how 
many Pounds Nert-Weight did he buy ? 

| Say 


2 40 D - _ 4 


a8 _ Of Tare, Trett, &c. 
| Say by the Rule of Three Dire@ ; 
lib, lib. _ lib, lib. 
As 104. : 1s tO 100 :: So is 1222 :; to 1175» 


This Queſtion is but the Reverſe of the former z and ſhews 
the way whereby to make abatement for Trett, 


ueſtion V. If from 55C. 1 q. of Groſs Weight , Tare is to be 
Subftrated after the rate of 16 per Ceyt. and from the remaining 
Trett, is to be abated after the rate of 41. per 1041. The Queſtion 
is, what the Nett Weight is worth in Money, after the rate of 
$1. 85. for every C. (or 112 176.) ? | 


1. The Groſs Weight in Pounds is, 6188, | 


Then, 

lib. lib. lib, lib. 

As 112 : is t016 ::5 So is 6188 ; to $84, 
Then, 


From 6188 the Groſſe Weight, 
Subſtr. 184 the Tare | 


Remain $5304 the Trett. 
Then, | 
lib. lib. lib. lzb. 
2. As 104 ; to 160; : S05304 5; to 5100. 
. And then, 

As 1121ib, Weight ; 

Is to 81. 85. 
So is 5100 11b. 

To 382 I. 10S. 

Which is the worth of the Commodity, 
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FELLOWSHIP. 


His Rule is uſeful for Merebants, and all ſuch as Trade in 
Companies, with a Joynt ſtock ; and muſt ſhare a propor: 
tional part of the gains, or loſs ; every one according to 

his ſtock which he laid in. NANG 
The Rule is two-fold, with equal time or with unequal time. 
That which is with equa] zime, is commonly called, the Rule of 
Fellowſhip without Time. - | ® 
Of this we will firſt ſpeak. eG Sf La) 


THE RULE, £3 Code tl 


As the whole Foins Stock us to all the gain or loſs: So js each mans 
particular Stock,” to 'bys part of the gain, 0r loſs. 


Example 1. Two Purchaſers A.-and B. buy 7001. a year Land for 
ever, (when money is at 8 per Cent.) tor 14000 1, of which A. paid 
$000}. and B. 6000 ]. after. 5 years (money being fallen to 6 per 
Cent.) they ſell it for 18700. fo there is gained 47001, how much 
of this muſt A. have, 1 


Firft for A. - 
Say, if 14000 gain 4700, what 8000? Anſwer, 2685 22222, 
=D; ': Then for B, 


If 14000 gain 4700, What 6000 Anſwer, 2014 74% % Asby 


the following Operation doth appear. : - 
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The Rale of Fellowſbip. 


: _(M) For 4.. - | | 4 
I. l. l. | 
If 14000 gain 4700, what 8000. 
4700 


OR ETHAN 
14000) 37609000 (2635 4.5 


————————__—————— 

28000 

96000 

| | 

ina 7 y Ya ET” 
120000 
— . I” 
1 12000 -- 
80000 TM 
T0000 _ 
19000 


(IT) For B. 


l. [ 


I. . 
If 14000 gain 4700, what 6000? 
- 4700 


14000) 28200000 (2014+ 


6000 
4000 Remainder. 


" Here note, That this Work might have been much abreviated; 
5f from cach of the three Numbers you had cut off two Cyphers 
towards the right Hand, as hath been formerly ſhewed in the Com- 
pendiyms of Mujtiplication and Diviſion. 
| Now 


V F bay L 


The: Rite of Fellowſhip. 8x 


Now for the Proof hereof, - | | 
If you add 2685 2229s 
which is the ſum that 4. gained b 


0 2014 5222 \ 
The ſum which B, gained ; the ſum of them is 4700 
Which is equat to the total Gain. 

And according to the proportion of theſe two Numbers: That 
is, as $ to 6, or 4 to 3. So they ought to have parted the yearly 
Rent alſo, all the time they received it; Thatis, A, ought to have 
400}. Yearly; and B. 3007, 


+» 


Example T1. A. B. and C. joyn their moneys to make a ſtock of 
25000 1, of which 4. laid in 10000 7. B. $000 7. and C. put in 7000 1. 
with this (after a certain time in trading) they gained 75001. how 

\ muſt this be parted ? 


Eirſt for 4. 


Say, if 25000 gain 7520, what 10000? '# 

Or ſhorter, if 25 get 7-, what 10? Multiply 7+ by 10, it W- 
produceth 75, which divided by 25, the quotient is 3, that is, 
(reſtoring the three Cyphers) 30001. for A. 


Then for B. 


Say, if 25000, gain 7500 what 8000 ? 

Or ſhorter, if 250- get 75; what $0 ? 

Multiply, and divide as the Goldey Rule requires, to the. qua- 
tient reſtore the two Cyphers, then it will be 2400J. for B, 


Laſtly, for C. 


Say, if 250 give 75, what 70? Anſwer 21, to which put the 
two Cyphers, it makes 2100 for C. 

And theſe three 3000, 2400, and 2100, being added toge- 
ther, make 7506: And have that proportion as the particular 
ftocks had ; And therefore the Work is right. 


The Rule of Fellowſhip. 
(I) for 4. 

If 25 gain 74, what 10 Jo 
2) 150 (75 | 


- 4 nr oct 
14 
10 (75 | 


Rn 


10 
3 | 25) 75 (30000. 


75 | 


(IT) for B. 
If 250 gain 75, what 80? 
| 75 


250) 6000 (24 *** 


500 

1000 

1000 
2400]. for B, 


(IID for C. 
It 250 gain 75 what 70? 
70 j 


250) $5250 (21«00 


500 
250 


os a AY cows pot 


250 
2100). for C. 


The Rule of Fellowſhip with Time. 83 


And if inftead of gaining 75001. whereby every one is ſup- 
poſed to have his Stock, and part of the gains ; they had loft 
75001, then their particular Stocks had not been due to them, 
but ſo much as would be left after their proportional Parts of 
the loſs were abated. 


Example 11. A.B. and C. with a joynt Stock of 250001. gain 
7500: of which A. gets 3000, B. 2400, C. 2100; what was 
their Stock ? 

This is but the Reverſe of the former, therefore ſay, if 
7500 require 25000, what doth 3ooo require ? 10000 for 4 and 
ſo work for the other two. 

Many Examples are of little uſe (except to load the Readers 
memory) where the Rule is ſo ſhort and plain; I will therefore 
add no more to this part of the Rule but immediately come to 
the Rule of Fellowſhip with Time, 
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FELLOWSHIP 
With Time. 2 


His Rule is to be uſed when the Times of the contiftwce 
of the particular Srocks are unequal, and differ ;-fo that 
here the difference of Time, and alſo the difference of Stock 

being both to be conſidered ; it can be done no better way than 
by taking the.Power of them both to be the particular Srackz and 
all thoſe Powers added, to be the whole Stock, that which 1 call 
the Power, is the Produt of the Money of every one, multiplied 
by his Time; And then, 


THE RULE. 


As the ſum of thoſe ProduQts, 5s 10 the whole Gainz ſo is each 
particular Produtt, v0 its pars of the Gain, 
M2 
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Queſtion 1. Three Merchants 4. B. C. make a Stock of 10000.1. ; 


of which 4. layes in 4ooo for 3 Months, B. 30001. for 6 Months; 
and C, goovT. for $8 Months, with this they gain 20007. what is 
each Mans ſhare ? | 

Firſt, for 4.-multiply 4000 by 3, it makes 12000, let that be 
accounted his particular Stock. 

Secondly, For B. multiply 3000 by 6, it makes 18000, his par- 
ticular Stock. | | 

Laſtly, for C. multiply 3000 by 8, it produceth 24000, for 
his Stock. Add theſe, they make 54000 /. for the general Stock z 
then ſay, 

For A. 


If 54000 give 2000, what 12000 ? Anſwer, 444 342.22. 
Then for B, 

If 54000 give 2000, what 18000 ? Anſwer, 666 35229. 
Laſtly, for C. 

If 54000 give 2000, what 24000 ? Anſwer, 888 5322.2, 

The three Fractions may be reduced (by dividing each Nu- 
merator, and Denominator by 6000) and then the three Shares 
will be 444 7, 6665, and 888 5, which altogether make 2000, 
as they ought. 


- 


Queſtion TI. Three Farmers, A. B. and " lay out 1000]. to 
Stock their Grounds with Cattel, of which A. put in 20017. for 


6 Years ; B. had 3001. going for 4 Years ; and C. 5001. for 2 
Years ; at theend (by unfeaſonable Times) there was loft 2001, 
which made the remain of their Stock but 8007. what had each 
Man loft ? 

Multiply 200 by 6, it gives 1200: Likewiſe, 300 by 4, it gives 
1200. Laſtly, 500 by 2, the produtt is 1000 ; All theſe are 3400 


for the joynt Stock. 
Then firft for 4. 


Say, if 3400 loſe 200, what 1200 ? Anſwer, 702-222. for A, to 
Which B. is equal, becauſe the Power of his Stock is ſo. 
Therefore for C. 


Say, if 3400 loſe 200, what 1000? Anſwer, 582-322, So the 
3: ſhares are 702-2, 7022, and 5824, equal to 200 24, | 

Now becauſe A. put in 2007. and loft 704.2, Subſtratt the loſs 
from the Sock, remains 129 1-2. 

And ſo doing for ,B. his remain will he 22g 2. 

And for C. his 'remain is 441 55+ Now theſe three Remains, 
12912, 229 3*,:and 4415, make up 800 }. which was the whole 
Remains 7 


Queſtion 


I, 


Wo 


The Rule of Fellowſhip with Time. 3g 


Queſtion 1IT. 4. rents a Cloſe for a Year, to pay 801. he puts 
into it 200 Sheep: 2 Months after B. puts,4o Sheep in; and 5 
Months after that C'. puts in 100 Sheep, how much muſt every one 


pay of the Rent ? : 
Multiply 200 by 12, it produceth 2400 
And 40 by 10, produceth 400 
Laftly, 100 by 5, (Which is C. time) produceth 500 
 Inalt 2300 
Then for A. 
If 3300 pay $0, what 2490? Anſwer, 58 £22, 
[Then for B, 
If 3300 pay 80, what 400? Anſwer, 9 2322, 
And for C. 


If 3300 pay 80, what 500 ? Anſwer, 125922. 


The whole Numbers make 79, and the broken Numbers make 
1, In all 80. 


Note, Whereas, hitherto we have confidered only difference of 
Time and Money ,z it may be noted, that there may be difference 
of other kinds, as Perſons or Place ; but whatſoever they are, the 
Power of all is found like theſe by multiplication; and are to be 
wrought like theſe, with ſo many Uſes of the Golden Rule, as 
the Queſtion requires. I will therefore add bat one Queſtion 
more, which is this ; 


Queſtion, One leaves a Legacy of g©0J. among four Kinsfolk, 
A- B. C. D: So as B. may have twice as much as 4. and C. thrice 
as much as B; and D. as much and half as much as C; what is 
every one to have ? | 

Say, If A. be 1. B. is2, C. 6, and D. 9g, add theſe Numbers ; 
I, 2, 6, 9g, together, they give 18, then ſay, If 18 require goo, 
what 1? Anſwer is 50. So A. is to have5ol. B. 1001. C. 3col. 
and D. 4501. which are their juft Parts; and alcogether are equal 
to goo 4. and the work 1s right. 
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BARTER 


T3 Barter is to exchange one Commodity for another, the 


Nature whereof will beft ap by the reſolving of 
ſome Queſtions. WT ng oy 


? Queſtion T. Two Merchants Barter, One hath Sugar at 47. the 
C. ready Money, but in Barter he will have 47. 13s. 4d. The' 
other hath French Wine at 13]. the Hogſhead ready Money ; at. 
what price muft he rate his Wine, to equalize the others advance 
of his Sugar in Barter ? 7 

Say, by the Ryle of Three dire, _ , 
Tf 41. in Barter, require 13 s. 4d. advance, what ſhall 137. in \ 


Barter require ? T 
L. So d. I. 2 
if nn—_ 4, What 13? 
| 12 4) 2080 (520 4. 
pp———_——_—_—_— mY U 
20 — 
is 
— 12 20 Ss 
160 Pexce, \" 4 = 2 
480 | 40. 
160 
36 
2080 _ why 
(4 Pence.) 


y $o d. b. $o d. ; 
That 1s 43 4, Or 2 3 4 the Anſwer. 7 


Queſtion TI, Two Bafter, one hath 3 C4 of Ginger at 13 d. 
per Pound, The other hath Sugar at 15 d. { per Pound. How 
much Sugar muſt be delivered for the 3 C + of Ginger. | 
Firft, by the Rule of Three (or Pradtice) find what the 3 Cz: 
of Ginger comes to at 134. 2 per pound, which will be found to”: 
be 220. 15. For, 
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Of Intereit Simple and Compound. 8% 
If 11ib, coſt 134. © what 3 C= coſt? ' 
Anſwer, 221. 1s. 
Pony; ſay, If 15d. 5 buy 11ib. of Sugar, what ſhall 221; 
1 5. buy? | 
. Anſwer, 347 ;7. 


Queſtion 111. Two Barter, One hath Tobacco at 14 4. per pound, 
which he will Barter for Sugar at' 10. per 1, how much Tobacco 
ei muſt be given for $900 1ib. of Sugar ?. 

| —_ the 8500}. of Sugar at 104d. per pound, comes to 3707. 
165. 

Then, If 14 d. buy 1 1ib. of Tobacco, what Numher of pounds 
will 3701. 16s. 1d. bny? 

Anſwer, 6357 Pound, and ſo many pounds of Tobacco at 14 4. 
muſt be given for 8900 pound of Sugar at 104. 
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Queſtion TV. Two Barter, One hath broad Cloth at 15 s. the 
Yard- ready Money, for which in Barter he will have 16s. 3d. 
The other hath Wool at 2 s. 10 4. per pound ready Money ? What 
price muſt his Wool be ſet at-in Baxter to equalize the advance 
which he puts upon his Cloth, 

Say by the Rule of Three direQ. 

If 15s. ready Money require 1s. 3d. in Barter; what ſhall 
25. 10d. ready money require ? : 

Anſwer, 24.——} q. + 

So -: he muſt rate his Wool at 3s. 3 q. + of a farthing per 

pound, 


0 F Ws 
INTEREST 
Simple aud Compound. 


Interefi, Rebate or Diſcount of Money, Purchace of Leaſes and 
Annuities, whoſe Conftrution and Uſe are There Exemplified 
by Reſolving of Queſtions ſuitable ta each Table, as by having re- 
courſe thither will appear. As for Simple Intereſt, any _ 

tneTes 


T7 the Second Part of this Book, I have Tables of Compound 
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- $8 Of IntereFt Simple aud Compound. | 
thereunto relating, ſuch may be Reſolyed by the Single or Com- 
pound Rules of Propertion before taught in this Book 3 of which 
alſo an Example or two I will here inſert ; And omit ſaying any 
thing of the other, till T come to ſpeak thereof in the Secon 
Part. | 


Queſtion T. If 1001. in 12 Months gain 67. what ſhall 625 1, 
gain in 3 Years or 36 Months ? | 

The Proportion is, 

As 1001. is to G1. ina Year, 
SO is 625 ). to 1120. 10s. in a Year, | 

Wherefore multiply 625 1. by 61. and divide the Produ&@ by 
100, (by cutting off two figures) the Quotient will be 37 + that 
IS, 371. 10s. and this being Multiplied by 3, giveth 1127. 104 
as by the Work appears. , | | 


lt. 4 A 
100 6 —625 
6 
371509 
Es b) 
FA So Dy IDC. > oY 


Or 11210 112/50 


Queſtion 1T, If 1001, in 12 Months gain 67. what will 2364. 
10S. 5d. gain in 16 Months ? | | | 
The Proportion. 

As 100]. is to GJ. in a Year, 

So is 2361. 10s. 5d. 
To-14 1. 3 59d. 34. ina Year, __. | 

So is 236 1. 10s. 54. to Wy S: 9d. 34. ina Year. 

S 


_ Multiply 236—10—— by 6, 
'The Produtt is 1419— 2 : 
This divide by 100, which is dbne by -/cutting off 2* figures 
. of the Integer, leaving 147. on the Left-hand of the" Line. The 
figures on the Right-hand multiplied by 20,' and the figures (or 
remains) again by 12; and Jlaftly by 4; ſhall in all giye 147. 3s. 
d. * 27 & q ; -- > 2 | 
F Which divide by 3, and add that third part ;to' #4 L' 3s. 94, 
3q. the ſum will be 18, 185. 5d. 04. as by the Work appeareth. 


100 


l 


TJ 
at 


k 


Sg 
£0 L 20 
= 64 ; 
In one Year 25 o1 or " | wo 
02 - fIZ.<- 4 
In two Tears 50 02 02 1f20 
F «+ $0 
_” OS Fn w L Fa pe : : [50- "1 8+ ef 8 Ivf iq po 
;...Thus theſe Queſtions are wrought by the Single Rule of - Three;  , 
but. they, may be otherwiſe, wrought by the Golden Rule Compound. * . 
of 5 Numbers, Of which in that Aule you have an Example, - 
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100—6—2356—10—g5. 
| RY 
: Z, 14 1p : 
ST 6.06 ; [20 > 
iS l, $ 4. q UII 
ins Tear 16 3.9.3 5 3132 
In { ofa Year 4 14 7 1 " > 
fn 16 Months 18 18 = a. 1]70 
/ - {5 2 | 
120 
+ 


-. By this manner of Work, Tf 4171. 115..8 4--he: put. out at; 
Intereſt for. 2 Years at 61. per cent. it will amount unto (I mean 
tne Intereſt) 504. 25. 2d. As by the Work appears, - 
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His Rule taketh its Name from Binding, Tying or Uniting, 
| ..__ many Particulars in one Maſs or Sum: And it is either 


Medial or Alternate, Examples in both which follow ; 
I. Of Alligation Medial. 


Alligation Medial is; When having the ſeveral Quantities and Rates 
of diverſe Simples propounded, we do diſcover the Mean Rate of a 
Mixture Compounded of thoſe Simples. 

As, having 10 _— of heat at 4 Shillings (or 48 Pence) the 
Buſhel, 40 Buſhels of Rye, at 3 Shillings (or 36 Pence the Buſhel :) 
50 Buſhels of Barley, at 2Shillings (or 24 Pence) the Buſhel : And 
20. Buſhels of Oats at.12 Pence the Bufhel: This Rule of Alligation 
Medial, will tell you the Mean Price of that Miſtling, And for the 
performance thereof this is 


The RULE. 


Fir, Sum up the given Quantities : Then find the Total Value of 
all the Simples:; Which done, 
The Proportion will be, 
As the Sum of the Quantities, 
Is to the Total Value of the Simples, 
So is any part of the Mixture propounded, 
To the required Meaz Rate, or Price, of that Part. 


Example, In the fore-mention'd Grains, Idemand how much- one 
Buſhel of that Miſtling is worth ? 

Now the Sum of the given Quantities of Buſhels, (viz. 10, 40, 50, 
20) is 120 Buſhels : And 


| d, 
IO Wheat £48) 430 
40 Rye 36 comes J1440 
4 Sat of Barley Gu " - to 1200 
: I2 


"0 Oats 240 
120 Inall Pence in all 3360 


Then 


_ALLIGATTION. 91 
Then fay by the Golden Rule Diref# 


If 120 Buſhels, give 3360 Pence; What 1 ? 
120) 3360 (28 Pence,' 


240 or 
960 +. 4% 

—_—_——— 2 4&4 
960 


- 

In like manner; if it had been demanded what $ Buſhes, or 
One Quarter of that Miſtling is worth 3 the Anſwer would have 
been, 224 Pence, which is 18 s. $9, for the Price of the Quarter, 


Retr T-- 
| 120) 26880 (224 
4 | => ——mtn—————_—_— 
240 
288 12) 224 (18% 
480 12 
Z — IO 
480 — 


96 
($4. 
The Proof of this Rule. 


The tryal of the Work is, by comparing the Total Value of the 
ſeveral Simples; with tbe Value of the Whole Mixture :; For, if thoſe 
Sums accord, the Operation is perfet So in the preceding 
Example, | | I 


Buſhels I, 


Ss 
| 10 'C Wheat 47 2 
Value of 40 © Buſhels ) Rye th 3S;. 25 
The 50 of /JBarley C*J2CD Ye 
xv» w20M, . & Oats - .o1 I 


The Total 14 © © 
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All which amounts to 14 1, Which is likewiſe hs Value of 129. 
Buſhe ls at 25. 4 6 the Buſbel, for that alſo Amounts fo 33608. or: 
147. 


Another Example. 


A Goldſmith hath melted 12 lib. of Gold Bullion of 18 Carrafts 
fine, with 4 lib, of 21 CarraQts Tine: Zow many Carratts Tine i 
I lib. of this Maſs worth ? ; 


- The Anſwer is 1872, Or 1 183 Carraits fine. Nee See the Work, 
po $4 

121ib, 4 lib. 1216, . 

18 Car. 21 Car. 4 lib, : F 

: | Ry ; t 
. 96 W-- 16 Diviſor. h 

=_ | 16 6) 300* (1842 or +. 8 

+ 200 Dividend of 

| 123 A 

12 | be 

Ocho th 

II. of: Alligation Alternate. is 

W1 


Alligation Alternate is, When having the (everal Rates of diverſe Ii þ« 
Simples given; to diſcover ſuch Quantities of them, as are neceſſary | 6 
to make a Mixture, whica may bear a certain Rate propoſed. 

For the Solution of Nneferons DEJngng to Alternate _— 
Obſerve theſe : | | 


RULES. S 


T. You mufi Rank the Terms in ſuch fort, That the, Given Rate 
ef the Mixfture;-may repreſent the Root 3 and the feverul Rates of rhe fere 
Simples, may ftand as Branches iſſuing from that Root. | wid 

Il. #auing Ranked the Terms 7 their due Order 5 Link tbe Bran- ” 
ches rogether (Twp and Two) iz ſuchſort ; that One that is Greater. I p;;, 
#ban the Root (or Rate) may always be coupled with another. that * WM 6nd 
Leis than the ſame Root or 'Rate.. i 
— THE. Having Alljzated the Branches, and found the Differences 
berween them and th: Root z mrite the Difference of each Branch, ju#t 
againf his orreſpondeyss yoak follow. * 

The Natilfe' of this Ale will be underſtood, in working ſome 


S _— for Examples. 
wei 


. - f 


Queſtion 1.7 A Corn Maſter would Mix Four ſorts of Grains to- 
gether, viz. Wheat at 4s. 6d, the Buſhel ; Wheat at 4 5. the 
Buſhel 3 Rie at'3 5. the Buſhel; and Barley at 2s. $4. the Buſhel 
———50 as to make 15 Quarters in all, to be ſold at 3s. 6 d. the 
s MW Buih-l: How: much muſt he take cf each ſort of Grain; 
is I. Reduce the 15 Qua#rers into Buſhels, and they make 120 Buſhels. 
C 11. Turn all your Rates of Grain into Pence ; So will the firſt 

Wheat be 544. the ſecond 484. the Rie at 36 4. and the Barley 

at 32 d. the Buſhel. ' | 

, HI. Reduce the Rate of the required Baſhel, viz. 3 s. 64. into 

Pence and they will be 42 - _ _ iS | 

the Root, being thus prepared ; Set the Num- 

her _ as 2 the Margine, and Link them pi 4 + 10Q 

ſo, that a Greater and a Leſſer may ftili be to- S C 4 - >. 

. | 8 with 36. Then 36 

gether 3 as 54 and 32, and 4 h 36. T 

place the Price of the Bufh?F Required  s. 6 4. 

or 42 d. by it ſelf on the Lefi-band, and take C— 

the Difference between that, and the Price The SUM—=34 

of a Buſhel of every one particular Grazn : 

As, the Difference between 54 4.and 42 4. that is 12, which muſt not 

be ſet againſt 54, but againſt that number which is Linked with 54, 

that is, againſt 32. Alſo, the Difference between 42 and 36, which 

is 6, muſt not þe ſet againſt 36, but againſt 48, which is Zinked 
I vith 36: And ſo muſtall the Differences be Ordered ; as is eafie to 
© i beſeen in the Margine. Then praceed by this 4 


RULE. | 


Multiply the Whole Maſs to be made, by any particular Difference; 
end Divide that Produtt by the Sum of all the Differences ; rhe Quo- 
tient. ſhall give the ju Quantity of that Particular kind, whoſe Price 
Ml ftandeth again# the Difference you wrought with : So, | 
FI: Multiply 120, (the whole Meſs to be made) by 10, (the Dif- 
& I ference ſtanding againſt 54) the Produ@ will be 1200; Which Di- 

wded by 34 (the Sum of all the Differences) the Quotient will be 
© 355+ Buſhels. And ſo much muſt be taken of that Wheat, whoſe 
r WI Price is 4.5. 64. or 54d. And working o for all the reſt, you ſhall 
s I fnd that there muft he taken of that Grain whoſe Price, -— 
| Y 
S : S, d. 


: 6.::6 35 
4 ©F the 24 5 
* "32 oCBuſhel)2:1 
2 % 4,28 a 42 


—_ 


| On ſhels 
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For, 
As 34 1s to 120:: So is10 : to 35 — 
22 3 "035 6 21 55 
26 3, Wot 0'2 21 52 
34 ©» 120% I2: 42 5£ 


In all 119 <7 


Now to Prove this Right ; 


Multiply 120 Buſhels (the whole. Maſs) by the deſired Price 42 4 
the Produ@ will be 5040 d. the Price of the whole Maſs in Pence, 


Then for the Price of the Buſhels of every ſort of Grain, fay 


by the Golden Rule Diref. 


As One Buſhel of Grain, 
Is to the Price of One Buſhel of that Graiz. 

So is. the Number of Buſhes to be taken of that Grain, 
To the Price of thoſe Buſhes. 


So the Price' of the Firft ſort of Wheat was 54.4, and there wax 
to be taken of that ſort 35 5. Buſhels : Therefore, Multiply 3555 
by 54 the Produtt will be 1890 275 and ſo much will the Quan- 
tity of that ſort of Wheat amount unto, 

And working with all the reſt in the ſame manner, you will 
find the Rates of the ſeveral Quantities to be as followeth, viz. © 


Bulhels Pence 
35 x7 549 - 1890 2.75 
The <2 2! + Buſhels JJ) 48 SY comes _) 1008 1.44 
21 55 at 36\- fo 756 "27 
42 +57 32 1344 "75 


Which added together do make 4998 7:4 


And the Numerator of the Improper FraRions being divided by the 
Denominator, the Quotient will be 4.2, and that added to 4998 makes 
it 5040 Pence equal to the Price of the Whoje MiſHin at 2 s. 64 
* the Buſhel. 


Queſtion IT, One hath 6 ſorts of Fruits at ſeveral prices 3 Dates 
at 2S. Almonds at 15. 4d. Currants at 10d. Raiſins at «5 d. Prunes 
at 44d. and Figs at 44. the Pound; and would take of every ſort 
ſome, to make a mixed quantity of 3o 1. weight; to ſell one with 
another for 9 4. the pound, how much muſt he take of each ? 


Having 


Llp i LBC ts BE aa Iv 
f es at 


of thoſe differences diftinaly as hath been 
ſhewed before, and may be ſeen by the 
Figure in the Margine ; the Work is ever- 
more like that in the former Queftion; So 
38 is the firft number in the Golden Rule ; 


30, the ſecond (which that it may not be | 


forgotten; may be ſet at the Right-ſide of 
the figure) and every particular difference, 
4+ © 2as6, 5, 4, 3, ©c. is the third in the Rule, 
e, Ml to be repeated till all the differences have 
y = been employ'd. 
So 30 multiplied by 6, produceth 80, 
which divided by 38, the Quotient is 4 44. 


6 

| Ic] 5 
FI 4. 

( 

L 

7 


L_ 


— 


; 
4 
315 


—_—  — — 


Sum 383 


Having placed the Numbers and their differences, and the ſum 


30 


SIRE RnRtomamns— 


of a pound weight, and ſo much muſt be taken of Dates, at 24 d. 

Secondly, 5 times 3o is 150, Which divided by 38, the Quo- 
tient is 334 for Almonds. And working after the ſame manner 
with 4, 1, 7, 15, their reſpeQtive Quantities will be found to be 


13 ſe 3 
7 pounds 28th parts 
Dates 4, 28 
1 Almonds 3, 36 
Currants 2, 6G 
Raiſins O, 30 Pa 
Prunes 5, 20 
Figgs Ii, 32 
In all 26 152 
That is 26 *52 and the reduQtion of the Fraftion will make it 
30, as it ought to be, and by comparing the prices of theſe par- 
c i ticulars added, with the price of 3o 1/ib. weight, at 9g 4. per lib. 
Fa git, which makes 470d. This may be be proved like the 
' former, 


a followeth ; 


But that the Reader may be perfe ia it, I will do it here aiſo 
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96 ALLIGATION, I 
Say firſt, 24 times 4 is 96, and 24 times 28 is 672: for the firſt} 


| Set them thus, 
Secondly, 16 times 3 is 48 
and 16 times 36 1s 576 


96; 672 
48, 676: 


Thirdly, 10 times 3 is 30, 30, © 64 
and 19 times 6. 1s 60, ® E7 

And 5 times 30 is 150 D0; 150 

Fourthly, 4 times 5 is 20; 0 
and 4 times 20 1s 80. g 20; 80 


Laſtly, 3 tumes 11 is 33;Tt - | us 
and 3 times 33 is 96 OSS 96 \ 


In all 227; 1634 


Now this 1624 being, the ſom of the Numerators of Fradtion 
whoſe common Denominator is 38, muſt be divided by 38s.. oh, 
the Quotient will be 43, which added to the whole number 227; 
J the ſum is 270, And ſo much is 30 multiplied by 9, which ſhews 
b> the work to be right. 
i The Combination or linking of Numbers may be varied at plea; 
ſure, as wheregs above I linked 24 and 3, alſo 16 with 4, and 
- 10 with 5; it might have been 24 with 5, and 16 with 4, and 
io with 3. Or 24 with 4, and 16 with 3, and 10 with 5, 
which diverſity of linking would follow diverſity of ſolutions, but 
all true, as the Reader may eaijly prove by himſelf. | 
Likewiſe, if the Numbers to be linked -were 2, 5, 7, or a ; 
odd Numbers, one of them may be linked to two ſeverally, to 
 _ make the work even. 


Example TIL. If the ATE were 12, 10, 3, 6, and 4, ad the 
- mean Or common Price required were 9g, yol 
.125 might firſt link them as you ſee here, taking: 
| —-123 12 twice, orelſe you might take any oth 
| [ 10'z twice as you ſhall think fir, and ſo the work i 


be every way right, though not the Gme? 
|. the differences be. rightly ſet off, and order 
| uſed, as is taught before in the firſt Queſtion. 

3 


———_— : 
PE ET 
b 


 % — F- 
4-34 wht 


? $3 A Wt Ne” We " $2 A . <P: ti. PS 
v F.. l 5 bs of &f 7 
. 


wy 


ALLIGATION, 97 


; Gueſtion TNL.- A Goldſmith would mix 3 ſorts of Silver, A. BR; 


C. 4. is 10d. weight better, B; 74. weight better ; and C. 4d, ; 
weight better, ts make an Ingot of '501. weight, which ſhould 
be in fineneſs $4. weight. better :. How much-muſt be taken of 
2 each? © 
@] 
1o]4] 
0 | | IO | I 
0 et them, their differences, and the 9 | | 50 
WH ſum of their differences; as in the Mar- 427% 
£M gi): Then, | WES 
; . 9 
| Fir, 50 Multiplyed by 4, is 200, and 2 La 
yy divided by 9, the Quotient is Sn 
q : Secondly, 50 Multiplyed by 1,15 5Q, and 
[+ . divided by 9g, the Quotient j is 
" Thirdly, 50 Multiplyed by 2, is 100, and ———— 
| divided by 9, the Quotient is——— . 
Y Fourthly, The ſame again 109 | 
{i ' 
"S In al 42 
of 
of Which i is equal to 50, the Quantity red, 
: Now the firſt Fraction I by 10, (omitting the Deno- 
nf minator) IS 2000 
t The ſecond alſo by 10 gives 500 
The third, by 7 makes "a 
The laſt by 4 makes ' 
8 PE OT. In all p 2600.. - 3 
ng That i is, 35%, ale 1 is equal to 400, and if ma, whole Tnzob 
50, be multiplied by the betterneſs required, namely ” $, A 
Fl ſhall produce 400 alſo ; So this is proved, -- 


MM - In every Alligation, ar liaking of gEwo Nu! mbers, this is evi» « 
, dent, that if the ſum, of the Numbers . linked ,be greater than. 
tne mean Number required, taken ſo many times as there are 
Numbers to be linked, the queſtion would be abſurd ; and: the, 
reſolution thereof impoſſible; And this ſball ſerve for rhe Rule 
of Alligation. 
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OF 
FALSE POSITION. 


F'7 | THIS Rule ſerves to reſolve Queſtions, which are not 


preſently fit for the Golden Rule ; and therefore inſtead W | 

of the true Number which is ſought ; Suppoſe any Num- ! 
ber Great or Small, and make trial of it, whether it reſolve the 
Queſtion without any Error; if ſo, it is the True Number : If not, 
Norte what Error and whether it be Too Much, or Too Little ; if 
2M Too Much mark it thus 4-, but if Too Little, thus — | 
by - Then ſuppoſe, again, another Number, (it imports not whe- 
| ther it. be nearer or farther off} and try as before, and mark 
that Error alſo with + or —, according as you find it to be, 
either Mcre or Jeſs, And then Work according to this follow- 


ng 


HH, 3 


RULE. 


Multiply the fir Poſition, by the ſecond Error, and the ſecond Po- 
ſition by rhe fir Error, and (if the Errors be both 4 or both 
— ) Subſtra&t be Leſſer Produ&® from the Greater, and keep the - 
Remain for a Dividend z and the Difference of -th? Errors for the W ar 
Diviſor,z the Quotient of that Diviſion js the "rue Number re i Tr 
red. | 
Is if the Errors be one +, the other —, the Sum of the Pro- 
dutts added togeiber 1:8 be the Dividend: And the Sum of the 'M | 1 
_ the Diviſor ; the reſt of the Work is the ſame as be- 1 
Orc. 


- Queſtion T. A Man is to drive 48 young Turkies 40 Miles, and 
for every Turkey which comes alive to the end of the Jourhey, 
he is to receiye 3 4. but for every one which dies by the way, 
he is fo pay 64. At the end he received 72d, How, many died 
by the way ” ; | ; 
: Let. 
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Let the Firſt Suppolition be ; That, by the way, there Dyed 
Twenty :; 


d. 
For them he was to pay Twenty Six-Pences, or = —-12@ 
And for 28 which Lived he was to Receive BE— . 
Three-Pences, Or <— ; OP 
$ he paid more than he receiv'd 36 
But he ſhould have gotten wrt mn — 72 
Add: 108 
Wherefure the Firſt Error is 108 


Let the Second Suppoſition be ; That, by the way, there 
Dyed Ten: 


d. 
For them he was to pay Ten Six Pences; Or « 60 
And for the 38 which Lived, he was to —_— 

Nine Shillings Six Pence, Or 4 
The Difference is - 54 
But it ſhould be | _ 72 

So the Second Error is— 18 


Now, 
20 TMultiplied by 4 5g & Produceth} ,2g0 


The Difference —— 720 Dividend, 


Alſo 
"The Difference of the Errors 108 and 18, is 90, Diviſor, 


' And 720, divided by go, gives in the Quotient 8, which is the 


True Number which Dyed by the Way. As here appears: ; 


d. 
| Eight that Dyed, he Paid 4s. or — 48, 
Forty that Lived, he Received 105. - 120 


The Difference 72 


Queſiion 
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- - Queſtion 1T. Tf it were i to make up a pound Sterling 
”. Shillings and Groats only ; and ſo as the Number of - Groats 
may be tv the Number of  SbVings, as 7 to 1; How many Shil- - 
Ungs muſt there be ? 


Firſt, ſuppoſe the Shillings to be _ 4 Shillings 
then the Groats muſt be equal to 16s. Viz. 48 Groats. 
bur the Shillings taken 7 tunes DE ETOP 
are 28, to which 48 ſhould be equa], but is + 20 

Secondly, ſuppoſe the -Shillings 2 
then the Groats (making 18s.) are 54 
which ſhould be equal to 7 times 2, but1s 7” 49 


Multiply 4 by 40, Product 1s 160, then 
Mulitipiy 2 by 20, the Produtt is 40, which taken from 160, 


. reſts for the Dividend | 120 
And the difference of Errors 1s 20 

' Laftly, 120 d2 rided by 20, the Quotient is 6 
The Number of Shillings therefore is _ | «) 
And the Number of Groats i 13 A2 


; Foras 7 ton, ſo is 6 times 7 which is 42, to 6 times 1, which 
3.6 : So the Work is done. 


Quzftion INT, If there he 4 ſeveral weights, A. B. C.D. of which 
D. is 24 Opnces, end C. is double to B. and triple to A. and 
D. with twice A. is double to C. and quadruple to B. . How much. 
Got h every one of theſe Weig hts weigh ? | 

: Oun, 
Firſt, ſuppoſe A. to w 8 
_ then D. with twice A. is 24, and 16, that is 40, 
of which C. being the half js 20, and B. 10. I 
Now thrice A.'is 24, to which C. .ſhould be equal, ich js —þ 


Secondly, let A. be fuppoſed 4 * 
then D. more, twice A. is 32 and C. 16 SA 
#nd B. is 8, bnt thrice A. is 12, tO which 16. 
ſhould be equal, but is | 


<4 
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Then $ mmltiplied by 4, gives 32, and 4 by 4, produceth 16 : 
Both theſe Prodyutts give 48 for the Dividend ; And the ſum __ 
of the Errors ( becaule the firſt is —, the. other 4) gives 
3 for the Diviſor, atd the quotient will be 6, to which 4. is e- 
qual, and twice 4. more D. is 36, of which C. being half is 18; 
and B. is 9, and thrice A. is equal to C. namely 18, and all right. 
_ | Whereas the firſt Error is equal heze to the ſecond, it follows 
thzt the Poſitions were equally Falſe ; and therefore their dif 
ference Which is 4, being parted into two equal Parts,'2 and'2, 


O if 2 be taken from 8, the remain is the true Nuraber 6, or if 
2 be added to 4, (which was the ſecond polition) the ſum will 
8 be alſo 6. Gwyn 


And further, whenſoever the Errors be one +, the other —, 
though they 'be not Equal yet then, if the Diffezence between 
- the Poſitions be parted into two Parts, which are in Proportion 

one to another, as the two Errors are one to another relpeQive- 
: ly : Then if the fir# Part be taken from the fir Poſition (if that 
be the Greater) or added to it (if it be the Leſs) the ſame Number 


; required is thereby had. | 
As, let: the laſt Queſtion be reſumed, 2 
- And let the Firft Poſition for A. be $9. 
Then the firft Error will be <——- 
Then let the Second Poſition be 3 
And ſo the ſecond Error will be +56 
; And the difference of Poſition is 12 
Which divided into two Parts 9 and 3, which have that Pro- 
portion one to another as have the Errors 18 and 6, then if the 
firſt part 9g, be taken from the firſt Polition 15, there remains 
. the true Number 6. Or elſe if the ſecond part 3, added to the 


ſecond Poſition 3: Thereby alſo is made the true Number 6. : 
The way of parting 12 (or any other) into two parts propor» 
tional with the Errors, is ealily done by the Golden Rule, thus ; 


$$ 


- As the ſum of the Errors 24, 
is to the difference of Poſition 123 
So is the greater Error 18, 
to the greater Part required, namely 9g. 


Many other Books exemplified an ; 
Nt St b i ule ; but ſecing I intend not to wikte a = 
ok ; and alſa becauſe ſome of thoſe Queſtions may be reſolved 
without this Xzle, T will add no more: Only mention one of thoſe 
ons * 


(1 


1 If there be a Ciftern with 4 Cocks, which holds $ Barrels of 
Water, and the firft Cock will run it all out in 6 hours, the 


| In 4, the third in 3, and the laft in 2 hours; In-what 
time ſhall all of them run it out ? 


Tf the firft in 6 hours runs g 
= the ſecond in the ſame time would run 12 
_»W the third | | 16 
b: In all 60 


Then ſay, if 6orequire 6, what 8? 
The anſwer ££, that is # of an hour ; in which time all the 4 
Cocks together would run out all the 8 Barrels of Water. 


_ "4 f 


( 103 ) 
THE 
RULE 
OF | 
CERES aud VIRGINUM. 


/ [ HIS is the moſt uncertain, and unneceſſary Rule in Arith- 


mezick;, being ſeldom uſed except in Sporting Queſtions ts 
puzzel young beginners, with eaſie Problems ; Such as 
follow. | | | 


Queſtion 1. A Caterer bought 8 Birds of two ſorts, as Geeſe and 
Hens for 20s. the Geeſe coſt 4s. a Piece, the Hens 25. 4 piece; 
How many did he bny of each ſort ? 

This may be done by the Aule of Falſe; and alſo thus: Mul- 
tiply the whole number 8, into the leaſt price 2, it produceth 


16, which taken from the whole price 20, reſts 4 for a Dividend; ' 


which divided by 2, which- is the difference of the particular 
prices the Quotient is 2, for the Number of Geeſe; 4nd 6 muft 
be for the Zens: The Proof is calle. 


S, F, 

. (2 Geeleat 4 gives = 8 

Fory 6 Hens at 2 gives ———— 12 
8 2 \. 


Queſtion TI, If 21 Perſons, Men, Women and Children fp:nd 25 
Shilings; ſo that every Mn pays 25. every Woman t s, every 
Child 64. How many is there of each ſort 7 


THE RULE 


Multiply the Number of Perſons by the leaſt Exponc:, ant rake 
the Produdt of it from the whole Expence, the reit jill be the 
Djvidend z which divile4 by rhe diiiere:ice beerixy £22 eroateſt 
and 
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104 The Rule of Ceres and Virginum. - 
end leaſt particular Expences : The Quotient s a4 Number, which 
the Number of Men (or they which ſpend mc) comes near t0;; but 
cannot exceed : Or if the ſaid Dividend be divided by the ſum of the 
: greateft ad leaſt Expences, the Quotient js a Number, than which -- 


6 Number of Men (or thoſe which ſpend mo) cannot be much 
S. | | 


So here 21 Multiplyed by 67. that is, by 2, the Produtt is 
io +, which taken from 26, reſts 15 +, tor the Dividend : And 
then taking + from 2, reſts t 2 for the Diviſor, and the Quo- 
tient is 3:, which is ſomething more than 10; the Number of 
Men therefore muſt be but 9. 


Then turn the Dividend, and the Diviſor both into whole 
Numbers, by multiplying them by the Common Denominator 2 
ſo they reduced will be 31 and 3, as before is to be ſeen in 
the Quotient. 


| Multiply the Divifor 2, by 9, (which is the Number of Me#) 
the Produtt is 27, Which taken from 31, (which is the reduced 
Djvidend) the remain is 4, for the Number of Homer ; and the 


Childres muſt be $, 


Example 1. 
9 Men at 25. each 18s, 
4 Women at 1 s. each 4 
'$ Children at 6d. each " By 
In all 21 26 


 But-the number of Men may be alſo 8, which multiplied by 
the reduced Divjſor 3; the produQt is 24, which taken from 31., 
the remain is 7 for the Women; and then the Children muſt 


E>ample 
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The Rule of Ceres and Virginum, Io 


| Example Il. | 

| $ Men at 25s. each 16 

d | 7 Women at 1s. each ? 

6 Children at 6d. cach 3 . 
TInall 21 In all 26 


Or the number of Men may be 9, which multiplied by 3, produ3 
ceth 21, which taken from 31, remains i0 for the Women, and 
4 Children, s | W749 


Example III, 


7 Men at 25. each I4 5s 
10 Women at 1s. cach- 10 
4 Childrenat-64. each 2 
In all 21 In all 26 1 


So there are already ſeen 3 various ſolutions of this Queſtion, which 
make. this Rule the leſs to be regarded. But further , the 
number. of Men may be 10, and nvt more, for if you put 
them 11, that multiplied by 3, produceth 33, which is greater 
than 31, from which it ſhould be taken, bur I ſay it may be 
I9, and- then there is only one Woman , and ten Children; 
this confirms the former part of the Rule, | 

Now for the latter part, if the Dividend 31: be divided 
by the ſum of the two extream expences (reduced by doub- 
ling as the Dividend is) 4, the —_ will be 7}, And 
the Men may be 7, as hath been thewed; but they may be 
alſo but 6, and fewer they cannot be ; As 6 Men, 13- Women, 
and 2 Children ; for if you put them 5, that multiplied by 3, 
produceth 15, which taken from 31, there remains 16 for the 
Women, and fo there ſhould be no Children which is con- 
trary to the Suppoſition. 

And further, becauſe the Quotient was 7}, the Number of 
Men might be ſo, if pure Arithmetical Diviſion be only re- 
garded: And then the Women allo are in Number 7}, and 
the Children 5 *, as may eatily be tryed; I need not exems 
plifie it. 

pueſtion TIT. If. there be an Exhibition of goo 1. per Anne 
to 30 Perſons; Some Clerks, ſome Meſſengers, and fome' Door- 
keepers, at 601. each Clerk, gol. each Meſſenger, and 201. each 
Doorkeeper ; how many muſt there be of each ſort ? 

Muls 
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Multiply (according to the Rule): 30 by 20, the Produdt is 
600, Which taken from goo, remains 300 for the Dividend ; and 
6 want 20, that is 40, for the Divifor : And the Quotient is 7 2, 
and more the Clerks cannot be; Alſo divide by 60 more 20, 
that is 80, Quotient is 3 3, and much fewer the Clerks cannot” be. 


Not to ftand upon the Fractions (in this caſe of dividing 
Men) the Clerks may be 7, 6, 4, 3: And the Meſſengers 1, 
-3> $» 7, Or 9, and the Doorkeepers 22, 21, 20, 19, or 18, that | 
he Clerks cannot (in whole: Numbers) be more than 7, or leſs YI , 

3, may thus be proved ; Firſt, lew them be 8, than $ times ; 
4O is 320, Which is more than 300, out of which it ſhould be 
taken :; Secondly, let them be 2, then 2 times 40 is 80, out. of” 
300 remains 220, which divided by 20, gives the Quotient 11, 
for the Meſſengers; ſo the Clerks and Meſſengers being 13, the 
Remain thereot to 30, namely 17, muſt be Doorkeepers. 


But, * 


£WwoO. 


Which is 204. too much, therefore the. Clerks cannot be 


2 Clerks at 601. each 120]. 
11 Meſſengers at 401. each 440 
17 Doorkeepers at 201. each 9360 
Inall 3o  Inall 920 : 


pm 


Note, 


It may be asked , why the Remain 220 ſhould be di- 
vided by 20; Whereas the like Remain in the former Example, 
namely, 16, was taken (without any Diviſion) abſolutely for 
the Number of Women, or Middle Number ? I anſwer, al- 
though the greateſt or firſt Number being found, (as here to 
be 2) the reſidue of 2 to 30, might be rightly parted into 
two fit Parts in the ſame manner as the firſt Queſtion of this 
Rule was reſolved, or elſe by the Rule of Falſe: Yet to give 
- further ſatisfation, the cauſe of this is, the difference betwixt 
'the two leſſer Pxpences, was there 2, which (before the Divi- 
fron was reduced to 1, which neither multiplies nor divides 
any Number, but leaves it the ſame , Whereas, in this laſt, 
the middle Expence (or Exhibition) being 40, and the leaſt 20, 
the difference of them was 20, 'by which dividing the Remain 

| of 
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of the laſt Subftraftion : The Quotient is ever the Number of 


the middle Perſons. Which may ſerve as an addition to the 
Rule, where the ſorts of things are but three. 


Queſtion IV, 


If there be 10 Perſons of four ſeveral. Countries, Engliſh 
French, Dutch and Spaniſh, to pay a Debt of 10001. So that 
every Engliſh-Man pays 50 1. every French-Man 70 1. every 
Dutch-Man 1301. and every Spaniard 150 1. How many 1s there 


_ of each ? 


The Dividend (according to the former Rule) is 500. 


Now to make the Diviſor, take his ſum that pays leaft 
(namely.50) out of each of the other three 150, © 130, and 
70, and the Remains will be 200, 8o and 20. * =» 


Add the firſt and leaſt for the Diviſor, it is 120. 


And the Quotient will be 4-3, and the Spaniards cannot be 
more, | | 

Secondly, add the firſt and ſecond together for 'the Diviſor, 
S ; 90 and the Quotient is 247, and the Spaniards cannot 

els. "ae 

I mean, they cannot be much more than 4, or leſs than 2: 
And therefore, ſeeing any one Solution will ſerve, let them be 
3, and by that multiply 100, and take the Produtt out of 500, 
there remains 200 for a ſecond Dividend, which divided by 
(the ſecond Remain) $o, the Quotient is 2 2: ; Therefore the Dutch- 
men are 2, which multiplied by $0, make 160; take that out 
of 200, there remains 4o for a third Dividend ; Which divi- 
ded by (the Third Remain) 3o, the Quotient is 2 for the French- 
men alſo; and conſequently the Engliſh muſt be 3, becauſe all 
of them are zo ; But the Spaniards may be allo 4 or 2. 


Example. 
4 Spaniards at 150 1. each 6008 {| "x 
1 Dutch-man at 130}. 130 
3 French-man at 701. . 70 
4 Engliſh at 507. each 200 - 
IS In al 1000 


P'2 2 Spaniards 
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2 Spaniards at 150d. each 300 
3 Dutch at 1396. each 390 
3 French at 701. each 210 
2 Engliſh at $04. each 100 
10 In all 1000, 


The reaſon why the Speriards and Engliſh, as alſo the Dutch - 
and French are equal in Number, is becauſe their Payments 
differ equally from 100, which is the Mean Sum with which 10 
Men ſhould pay 10001. and making it ſo, this Queftion, and 
many other of this Nature, may be anſwered by the Rule of 
Aligation : Thus, 


3c If 160 give 10, what 50? Anſwer is 
_ | oo 345% (that is in this caſe 3) for the Spa- 
|, | »iards, andas many for the Engliſh, becauſe 
; | =" their reſpettive differences from 100, the 
. | of one 50 more; the Fygliſh 50 leſs, are & 


mad RE. 


And alfo, becauſe the other two differences 3o and 3o are 
co ”y Number of the French is equal to the Number of 
Dutch, 


But both thoſe Numbers together are 4, becauſe 3 Spaniards, 
and 3 Eygliſh, taken out of 10, the Remain muſt be 4. 


Wherefore the Number of the French is 2, and the Dutch 
alſo are 2, 


Or thus; 
uo rmr—_— 4 
) 
| | | | Accounting the Men in the ſame order 
300 10 as before, s ; 
| $0 | 
— . If 160 require 10, what 30? 


Anſwer, 
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Anſwer is 142, (that is, in this caſe 2) for the Spaniordss 
_ conſequently 2 Engliſh; and therefore the French and Dutch 
each 3. 


But where any one of the particular ſums is equal to the Meay 
Sum, there this cannot ſo well be done by Aligation. 


4 | Example. 
ts Tf one ſhould buy 12 Loaves of Bread for 12 peyee fo that 
Te) ſome might be rwo-perny, ſome penny, ſome belf-penny, and ſome 


d farthing Loaves: And it be required to know how many he 
of muſt buy of each ? 


Then becauſe of 12 Loaves for 12 pence, the Mean Price is r, 
but one of the particulars being alſo 1, there ſhould be no 


is ny Loaves, becauſe there is no difference between the Mean 
4 Price, and a Penny. ? | 
4 | 
[- But it may be found by the Rule of Ceres and Virginum, w 
A be either, | 
4 Two-penny Loayes 3 Pence 
2 Penny Loaves 2 Pence 
p 2 Half-penny Loaves x1 Penny 
4 Farthing Loaves r Penny 
| In all 12 Loaves. In all z2 Pence, 
, 
Or elſe, : 
l 3 Two-penny Loaves 64. 
4 Penny Loaves 4 
3 Half-penny Loaves if. 
2 Farthing Loaves Oze 


In all 12 
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oo POSTSCRIPT, 
O this Rule of Ceres and Virginum, (to ſupp! F Vacancy 1 
bave added by way of Poſtſcript ; ſome few Cermaticet -< 


ftions- with rheir Anſwers affixed : Leguing the manner how to reſolve 
them, to the Ingenuity of the Learner. 


Queſtion T1. There are four ſeveral Meaſures, as 4, B, C, D; Of 
which, D holds 24 Pints, C holds as much again as B; and 3 times 
as much as A; And D, withtwice 4, will hold twice as much as C; - 
and 4 times as much as B, How many Pints doth each of theſe. 
Meaſures hold ſeverally ? | F 


Anſwer, A holds 6 Pints. 


_24 
E 18 
B 9 n 


- So that C holds as much again as B, and 3 times as much as 
A; and D with twice A, holds as much as C; and four times as 
much as B. 


Queſtion TI, One took a ſum of Money with him, and went to a 
Gaming-Houſe z where, at his firſt Game he doubled the Money he 
brought with him : Atthe ſecond Game he loſt 1201. At the third 
Game he doubled the Money he had Remaining : at the fourth Game 
he loſt 120 7. and had no Money left, What was the Sum of Money 
that he took with him ? | 

Anſwer, gol. Foraſmuch as he loſt 1201. at the fourth Game's 
End, and had then no Money left : It js evident that he had but 120 1, 
at the end of the third Game : Which was the double of the Money 
which he had at the end of the ſecond Game, namely, 60 1. which 
with 1201. that ke loſt at the end of the ſecond Game makes 1$o 1, 
which was the double of the Money that he brought with him, name- 
ly, 90. which may be thus Proved. | 


l. 

The Money brought with him 9© 
The firſt Game doubled it | | 180 
The ſecond he loft 1201. . 120 
Then he had left - | 60 
'At the third he doubled it 120 
At the fourth he loſt 120 
There Remains 000 


Queſtion 111. Two Perſons Fames and Paul, had between them a 
certain Number of Sheep in two Droves z Fames ſaid to Raul, if you 
put 70 of your Sheep into my Drove, I ſhall have three times as ma- 
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POSTSCRIPT. -Itx 
ny Sheep as you have: But Paul ſaid to Fames, if you put 70.of your 
' Sheep into my Drove, I ſhall have 5 times as many as you. Haw 
many Sheep had each of them ? . 

Anſwer, Fames had 110, and Paul had 130 For, if you take 

ofrom Paul, and add them to Fames; then Fames will have 190, 
and Paul but 60, which is but one third part of what Fames has'—. 
But if -you take 7o from Fames and give them to Paul; then Paul will 
have 200, and Fames but 4o, which is but one fifth Part of what 
* Paul has. 


' Queſtion IV. A-Father gave to his Eldeft Son 252 Crowns, and to 
his Youngeſt he gave but 28 Crowns: And to every Son ſucceſſively, 
from the Youngeſt, he gave 28 Crowns more than to the preceding. 
How many Sons had the Father ? And how many do the Crowns 
amount unto ?. | 

Anſwer, He had 9g Sons, And the Number of Crowns 1260. 


gueſtion V. A Drover driving of Sheep before him; One meets 
him, and ſays, good ſpeed Friend with thy 20 Sheep. Nay ſays the 
Drover, I have not 20 Sheep z but if T had as many more; and half 
ſo many more; and 2 Sheep; and half a Sheep; thenT ſhould have 
20 Sheep. How many Sheep had he? 
Anſwer, 7 Sheep: For 7and 7 is 14, and half 7 is 3 and a half, that 
is 17 anda half, and 2 anda half is 20. 


Queſtion VI. There is 2731. to be divided amongft four Perſons: 
Andrew, Bennet, Chriſtopher and Daniel « Of-which,' Andrew is to 
have a part unknown ; Bewner is"to have twice ſo muchas Andrew, 
and 3ol. more; Chriſtopher is to have 3 times as much as Andrew, 
wanting 521. And Danzelis to have 5 times as much as Andrew, and 
- 201. more. Huw much of the 2731. muſt each Perſon have. 


1. 
Andrew 25 

Bennet Jo 

Are SEE = red 23 
C Dani 147 

In all 273 


Queſtion VII. There was a May-pole, which in a windy Night 
was broken, ſo that the top thereof lit upon the Ground, at 30 Foot 
diſtance from the bottom thEreof; and the Piece broken off was 50 
Foot long : 1 demand how long the May-pole was in all; and how 
long was the ſtanding Parr ? 


Anſwer, 
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212 POSTSCRIPT. © . 
The whole Length was 90 
The Piece ftanding Wl 


Theſe few Queſtions ſhall ſuffice in this place ; ſuch as are de- 
lighted in this kind of Diverſion may peruſe my Recreations. 


The End of the Fir Parry. 
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Decimal Arithmetich. 


The Second PART. 


CONTAINING 


The Grounds and Reaſon thereof : And ap- 
| plyed to Practice ; 


I. In all the Rules of Vulgar Arithmetick. 
IT. In Intereſt, Simple and Compound. 
.IIT. In diſcount and Rebate of Money. 
IV. In Equation of Payments. 
With Tables of all theſe. 


ALSO, 


In the Extraftion of the Square and Cube Roots, 
In the Menſuration of Superficies and Solids. 
And in the Works of ſeveral Artificers : As, 


Joyners, Carpenters, 
Painters, Brick-Layers, 
Plaiſterers, and 
Glaſtiers, Maſons. 


Whereby, this Decimal Arithmerick, will be as ſerviceable 
to all of ſuch Profeſhons; As the foregoing Part was 
for Merchants and other Tradeſmen. 


By William Leybourn, Philomath, 


LOND O N: 


Printed for Awnſham and John Churchill at the 
Black-Swan in Pater-Noſter-Kow, 17060. 
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Decimal Arithmetick. 


Lam 


PART 


INTRODUCTION. 


HIS Second Part, which Treateth of DECIMAL 
ARITHMETICK : I ſhall divide:into Four Sei#ions. 
In the Fir, ſhall be Taught how to Reduce Vulgar 
Fraftions into Decimal Parts, or Frafions ;, and there- 
by to make Tables (if you pleaſe) to exprels the ſeveral 
Denominations of the Coins, Weights and Meaſures of your own or 
other Countries, in Decimal Parts or Frations; And how to make 
uſe of ſuch Tables upon all occafions, : 

The Second Setion, contains Notation; and how to Work all 
the Rules of Vulgar Arithmetick, (treated of in the Firſt Part) 
Decimally; And to Extrat&t the Square and Cube Roots. - | 

The Third Setion treateth of Simple and Compound Interett— 
Diſcount and Rebate of Money— Aquation of Payments, Oc. 
Purchaſe of Annuities, Valuation of Leaſes, and the like, with 7a- 
bles of them ready Computed. 

The Fourth Seftion, Teacheth how to Meaſure Superficies and 
Solids; As Board, Glaſs, Land, Pavement, &c. And Solids, as Stone, 
Timber, Spheres, Bullets, Columns, &c. And glſo of the Works of the 
ſeveral Artificers relating to Building 3*as Bricklayers, Carpenters, Mg- 
ſons, Foners, Painters, Glaſiers, &C, 


SE CF; £; 
Of the Nature of Decimal Arithmetick. 


[ will not in this Place. infiſt upon the Excelencies or Antiquity 
of this kind of Arithmetict ; but fall immediately upon the Pra#ice 
of it; Which I ſhall do by the Sclution of ſeveral Problems. , 
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A Vulgar Fration being given; how to Reduce the ſame into a 
\Decimal Part or Frattion, , 


RULE. 


To the Numerator of the Fration given, add what Number 0 
Cyphers you pleaſe; then divide the Numeratox by the Denomi 
tor, the Quotient ſhall be the Decimal Fraction requir'd. Fl 


Example 1. Let it be required>to reduce ++ intoa Decimal. 

EFirft, to' the Numerator 4, add five Cyphers, ſo will it be 400000, 
divide this number by the Denominator 17, and the Quotient will 
be 23529, which is the Decimal required. 


T And here Note, that Decimal FraFions are not written in a 
fmaller Figure with a Liyge between them, as Vulgar Fraitions 
are, but of the ſame Figttre, only there muſt be a Comma or 
Point put between the whole Number and the Frattion, and 
that is the diftinftion: And ſo the former Decimal muſt be 
Written thus, . 23529» | 


Example TI. If you would expreſs 235+F in a Decimal way, 
it muſt be Written as followeth, 

_ By the laſt Example you find that + reduced to a Decimal, was 
«23529, therefore 235+ muft be Written thus: 235, 23529. 

In Decimal Fraftzons the Numerator is only expreſs'd, andthe De- 
2:0minator only Mtimated ; for this Rule is general, Of how many 
Figures ſoever the Numerator of a Decimal Fraftion doth confift, of 
fo many Cyphers with a Unite before them, doth the Denominator 
of the ſame Fration conſpd, So this Decimal 12, 625, if it were 

Written in a Vulgar way, would be 12 £245. but in a Decimal, on-' 
ly 12, 625, the Comma or Point between 12 and 625 diftinguiſh- 

eth the whole Number from the Fration, and the Fration 625 

conſiſting of three Figures, intimates that the Denominator thereof 
muſt contift of three Cyphers and an Unite before themy ſo the De- 

cimal before expreſsd, 235, 23529, if it were Written in the 

Vulgar way, would be 235 -2-2£22, 

But it ſufficeth to Expreſs in. Decimals, the Numerators only, 
and omit the Denominators, the Denominaters of all Decimal Frai- 
ons being either 10, 100, 1000, 10000, 100000, We, according 
to the Number. of figures contain'd in the Numerators. | 
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According to this Rule, you ſhall find that 
| 47 willbe in Deci-YJ $5. 80000 or only 8 thus, .$ 
Pn 3. >mals by adding > 1242857. 
3252) 5 Cypherss J 132.52941-. 
And by this means, all manner of Fra&jons of Coins, Weights 
and Meaſures, may be reduced from Vulgar Fraftions, to Deci- 
mal Fraftions ; as by the next Problem will appear. 


# 
PROBL, IL 
How to expreſs Engliſh-Coin in Decimal Numbers, 


Let it be required to expreſs g Shilliags (which is 2 of a pound 
Sterling) in a Decimal; To the Numerator 9 add two Cyphers, 
making it goo, which divide by twenty, the Quotient is 45, for 
the Decimal of 9s. Sojthe Decimal of 13 5s. will be 65, and ſo for 
any Number of Shillings. 


q Here Note, that in the ReduQtion of Vulgar Frattions into De- 
cimals, that many times the firſt, ſecond or third Places of the 
Decimal Fractions are Cyphers, as in the following Table, the 
Decimal of one Farthing is .00104167, and the reaſon is, be- 
cauſe if you reduce ;., into aDecimal(for one farthing is the g6oth 
part of a pound Sterling) you ſhall by adding of fix Cyphers to the 
Numerator find the Quotient to be 104167, but two Cyphers 
muft he placed before it z becauſe dividing 1000000 by g60, the 
place of Unites in the Diviſor at the firft demand extendeth un- 
to the third Cypher in the Dividend for in reducing of Vulgar 
Frattions to Decimals, this is 


A general RU LE, 


That if the place of Unites in the Diviſor, at he 9p Demand, ex- 
tend but unto the fir of the Cyphers annexed ro the Numeratbr of 
the Frattion, there mu} be no Cypher put before inthe Quotient, bus 
if the place of Unites extend unto the ſecond Cypher added, then one 
Cypher muff be placed before in the Quotient, if unto the third Cypher, 
then two Cyphers muft be placed before in the Quotient, &Cc, 

According to which Rule, if you make tryal you ſhall find that- 
the Decimal of 7 5s. will be 35, the Decimal of 5 d. will be 
0208333, the Decimal of two Farthings will be c0208333, as 
in the Table. 

By theſe Rules laſt delivered are the enſuing Tables of Engliſh 
Money, Weight and Meaſure compos'd, and the like may be done fora 
Foreign Coin, &C according as every Mans occaſion fhall re- 
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Engliſh Comms in Decimals. 


Exeliſh Coin. 


| 


mans 


Sh. 


19 | 
I 


04553333 
«04166667 
0375 


+03333333 
02916667 


025 


02083333 


D. 


| 01666667 
0125 


»0833333 
«04166667 


F, 


»003125 
«00208333 


«00104167 
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«2 1666667 
+83333333 
75 

66666667 
+58333333 
SG 

41066667 
$33333333 


+25 
16666667 
-03333332 


«07916667 
075 
07083333 
«06666667 
«0625 
05833333 
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5 $1 
12 
11 
IO 


9 
8 
7 
6 
5 
4 
3 
2 
L 


»05416667 
05 

04533333 
«04166667 


0375 


03333333 


+02916667 
025 + 
02083333 


 .01666667 


0125 


00833333 


00416607 
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«00399395 
«00381944, 
«00364583 
00347222 


«00329861 


003125 
00295139 
00277778 
00260417 
.0024.3056 


00225694 5 


,00208333 
»00190972 
+001736LL 
0015625 


{| .00138889 
«00121528 
«00104106 


00086805 


200069444" 


«90052083 
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. The uſe of the foregoing T ABLES. 


TX Tables preceding are in Number nine; The firſt being 
of Englifh-Coin; The ſecond of Troy Weight; The third of 
m—_ great Weight ; The fourth of Averduposs little Weight ; 
The fifth of Liquid Meaſures; The fixth of Dry Meaſures ; The 
ſeventh of Long Meaſures; The eighth of 7ime, and the ninth of 
Dozens: Theſe ſeveral Tables are made by the Rules immedi- 
atly going before them, and their uſe is to expreſs in Decimal 
Numbers either Money, Weight, or Meaſure, as by the following 
Propofnions Will appear. 


PROBL. IT. 
How by the Table ro expreſs Engliſh-Coin zz Decimals. 


The firft of the nine Tables is for this purpoſe 3 therefore if 
you would expreſs either Shillings, Pence or 'Fartbings in Deci- 
mal Numbers, you muſt repair to the firft Table, which is of 
Engliſh-Coin , and there againſt 13 Shillings you ſhall find .65, 
which is the Decimal of 13 ſhillings, alſo againſt ſeven pence you 
ſhall find .02916667, which is the Decimal repreſenting 7 pence: 
Alſo againſt 2 farthings you ſhall find .00208333, which is the 
Decimal anſwering 2 Farthings, and the like is to be done for 
-any other -Number of Shillings, Pence or Farthings. 

But if it be -required to find the Decimal of divers Denomi- 
nations of Coin in one Sum, as of Shillings, Pence and Farthings 
together, you muſt add the Decimals of all the particulars toge- 
ther, and the ſum of them ſhall be the Decimal ſought. 


Examples. 


If- you would know the Decimal of 135. — 7d, — 29. in 
one Number ; In the Table you ſhall find that, 


[13% ] (+65 
The Decimal of 4 74. \ is < .02916667 
LL 24. (00208333 


The Decimal of 13s. 7d. 24- «68125000 


PROBL. 
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PROBL. I. 
How by the Table to expreſs Troy Weight in Decimals. 


The ſecond Table is of Troy Weight, the ſeveral Denominations 
whereof are Ounces, Penny-weights, and Grains : So that by the 
Table you ſhall. find that the Decimal belonging to five Ounces 
is «41666667, the Decimal belonging to 17 Penny-weight is 
«07083333, and the Decimal belonging to 13 Grains is ,00225694, 
and ſo of any other number of Ounces, Penny-weights-and Grains 
ſeverally. | 

But if it were required to expreſs theſe (or any other) ſeveral 
Denominations in one Decimal Fraction, then you mult (as b=- 
fore you did for Money) take out of the Table the ſeveral D2- 
cimals b2longing to the reſpeRive Quantities, and add them to-. 
gether, ſo thall the Sum of that Addition be the Decimal ſought. 


Example, Tf it were required to find a Decimal which ſhould 
repreſent 5 Ounces, 17 Penny-weight, 13 Grains. 


 50le 7 F[+41666667 - 
The Decimal of 9 17 P. w. $ is < 07083333 
Li3Gr. )} {00225694 


Decimal of 5 Ou. 17 P. w. 13 Gr. $43975694 


PROBE HL 
How bythe Table ro expreſs Aycrdupois great Weight iz Decimals. 


The third Table is of Averdupors great Weight, the ſeveral De- 
nominations Whereof are Quarters of Zundreds, Pounds, Ounces and 
Quarters of Ounces; thus you ſhall find in the Table, that the De- 
cimal of 3 Quarters of a Hundred is .75, the Decimal of 22 
pounds is .19642857, the Decimal of 7 Ounces is 00390625, 
and the Decimal}of 3 Quarters of an Ounce is .00041853, and 
in this manner you may tind the correſpondent Decimal belonging 
to any number of Quarters, Pounds, Ounces, and parts of Oun- 
ces ſeverally. | 

But if it be required to find one Decimal Number which ſhall 
repreſent divers Denominations, you muſt firſt find th? Decimal 
belonging to the ſeveral particulars, and add them togzther, ths 
ſum whereof ſhall be the entice Decimal required, 
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Example, Let it be required to find a Decimal which ſhall re- 
preſent 3 Quarters, 22 Pounds, 7 Ounces 3 of an Ounce, 


3% $.ige 0 
PLA me of + ” . -I9 42 57 
I he Decimal a9 Ou. - Þ apart in 


3 Qu. 00041353 


| Decimal of 3 0. 220, 7:3 On, | .95075335. 


| PROBL. IV. 
How bythe Table to expreſs Averdupois little Weight i Decimals, 


The fourth Table is of Averdupozs little Weight, the Denomina: 
tions whereof are Ounces, Dramsand Quarters of Drams, ſo that 
b the Decimal of 11 Ounces is .5875, the Decimal of five Drams 
& 135 .01952125, and the Decimal of one Quarter of a Dram. is 
|” . +»000G7656, | 
 Eurif ir be required to find one Decimal Number, which ſhall 
repreſent 11 Ounces, 5 Drams and a half. | | 


C110u.) f6875 
The Decimal of! 5 Dr. > is q 09953029 


( 1 Qu. ) »00097656 


Decimal of 11 Cur. 5. Dr. +703C0781 


PROBL. V. 
Zow by the Tabie to ex;reſs Liquid Meaſures iz Decimals, 


Becauſ> there is ſo great variety of - Liquid Meaſures that 
hardly any two commodities are fold by the ſame, the difference 
of ths Gallon continually making alteration, we have therefore 
in this fifth Table made the greateſt Denomination to be one 
Gaijon, the next le& Denomination being Pints and quarters of 
Pint, { that in the Table you ſhall find the Decimal belonging - 
to thre2 Pints to be .375, and the Decimal belonging to two 
Quarters, or half a Pint, to be .0625, and ſofor any other. | 

But for to expreſs Pints and parts of Pints in one entire De- 
cimal Number, you muſt add the Decimals of the ſeveral Deno- 
mination together, and their Sum ſhall be the entice Decimal. 
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So if you were to expreſs 3 Pints and a half. 


EN 3 Pints ?._ $4375 
The Decimal of 1 balf a Pint. i * Co 


er ee EE ES 


The Decimal of 3 Pints +4375 F 


PROBL. VI. 
How by the Table 19 expreſs Dry meaſures i Decimals. 


The ſixth Table is of Dry Meaſures, the ſeveral D-nominationg 
whereof are Buſhels, Pecks, quarters of Pecks and Pints, ſo may 
you find the Decimal of five Buſhels to be .625 the Decimal of 
two pecks to be .0525, the Decimal of three quarters of a peck 
to be .023437, the Decimal of two Pints to he .0039063. Thus 
are the correſpondent Decimals belonging to the ſeveral Denomi- 
nations fuund. | 

But if you would have one number to expreſs 5 Buſhels, 2 
Pecks, thre? quarters of a Peck, and 2 Pints, 


5 Buſh. 625 
The Decimal of aes.r9y 6 is = 


— 


3 Quar, 0234375 
2 Pints «0039063 


Decimal of 5 Bruſhels 2 3 Pecks 2 Pints. 07148438. 


PROBL. VIL. .» 
How by the Table 10 expreſs Long meaſures iz Decimals, 


The ſeventh Table is of Long Meaſures, the Integers being 
Yards and Ells: and the leſſer Denominations are Quarters of Yards 
or Ells, Nails, and quarters of Nails. So you may find in the Ta- 
ble that the Decimal of three quarters of a_ Yard, or an Ell, is 
75, the Decimal of two Nails, is .125, and the Decimal of one 
quarter of a Nail is ,015695. 

But if you would have one number to expreſs 3 quarters of a 
Yard, or an Ell, two Nails and one quarter of a Nail 


| C3 Qur. ) F.75 

The Decimal of 4 2 Nails. +> is .125 
L1q.9fa Nu.) {.ci5625 
Decimal of 3 Q#. 2 7V. 109. $g0525 I 
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PROBL. VII. 
How by the Table to expreſs the parts of Time in Decimals, 
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Time is uſually divided into, Tears, Months and Days: So the 
eighth Table which is of Time, confifteth of theſe two Denomina- 
tions, Months and Days, you may find that the Decimal of +5 
Months is .41667, the Decimal of 26 days is .071233. Theſe are 
the principal Decimals, but the compound Decimal Number re- 
preſenting. 5 Months, 26 days, is .487900, as you ſhall find, if 
you add .071233, which is the Decimal of 26 days, to .416667, 
which is the Decimal of five Months. 


PROQBL. IX. 
How by the Table to expreſs Dozens in Decimals; 


The laſt Table is of Dozens, the Integer being a Groſſe, and 
the ſmall Denominations are Dozens, and parts of Dozens, ſo may 
you find the Decimal of ſeven Dozens to be .5833333, and the 
Decimal of five parts of a dozen to be . 0347222, and theſe two 
Numbers added together, make .6220555, which is the Number 
which repreſenteth 7 dozen, and ++ parts of a dozen. 

In the ſetting down of Decimal Fraftions, to add them together, 
yon muſt always obſerve to ſet Primes under Primes, Seconds un- 
der Seconds, &c. which the points before the ſeveral Frattions will 


dire& you to do. | 


Hitherto we have ,ſhewed the uſe of ſthe foregoing Tables in 
expreſling of Frattions in decimal Numbers. It refteth now 
to ſhew the uſe of them in finding what Fra@ion either of 
Money, Weight or Meaſure, any decimal Number given doth 
repreſent, and that ſhall be made evident by the -enſuing 


Propoſition. | 

( 

: PROBL. Xx. | 

A Decimal Number being given, how to find what Fraction it doth 
repreſent. | 


Let .02916657 bea decimal Number, repreſenting ſome Fratti- 
on-part of Engliſh Coin : Becaule it is required to find the value 
of this Fradtion in Engliſh Coin, you muſt therefore repair to the 
Table of Engliſh Coin; in the ſecond Column of which Table ſeek 
for the Number given (viz. 02916667) Which you ſhall _ ” 
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ſtand againſt 7 pence, and ſo much is the value of the decimal 
FraQtion .02916667, in Engliſh Coin. 
- Alfoif the decimal Frattion .75 were given, you ſhall find the 
Value thereof to be 15 Shillings, and the value of .003125 to be 

three farthings. | 

Likewiſe in in the Table of Troy Weight, if .41666667 were 
given, it would ſignitie five ounces, and .05416667 would expreſs 
13 Penny-weight and .00173611 will exprels ten Grains, &5:. 

After this manner may you find the value of any decimal Num- 
ber given, cither in Money, Weight or Meaſures, when the Num- 
ber given may be exadtly found in the "Table ; But if the Number 
given cannot be found exattly in the Table unto which it is di- 
reed at one entrance , Then you muſt find in the ſame Table, 
the neareft Number you can, lefs than the given Number, and 
take the Number that anſwers unto it in the firſt Column, 
which will be the greateft Frattion of the Nnmber required ; Then 
ſubſtratting the Decimal thus found, out of the Decimal given, 
you ſhall have a Remainder, which Remainder ſeek alſo in the 
ſecond Column of the Table, if it may be found, if not, ſeek the 
neareſt leſs and the Number anſwering thereto, in the firft Co- 
lumn, ſhall be the next greateſt Fration ; then SubftraQting this 
Decimal found out of the former Remainder, there will be another 
Remainder, which alſo ſeck in the Table, and proceed as in the 
former ; An Example or two will make all plain, 


Example 1. Let .68125000 be a Decimal given, repreſenting 
ſome part of Engliſh Coin: 1f you look in the Table of Z»nglifh 
Coin for. .68125000, you cannot find it, but the neareſt Number 
in the Table leſs than it, is .65, againſt which I find .13 s. fo that 
13 5. is the greateſt Fraction-part of Engliſh Coin agreeing tov this 
Number. 

This done, Subftra& .65 out of .6$125000, and there will Re- 
main 403125000, Which Number alſo you muſt ſeek in the Table 
of Engliſh Coin, but being you cannot find it there, you muſt take 
the neareſt Number leſs than it, which is .02916667, againſt which | 
I find 7 pence, which is the nexr greateſt Fraftion-part of Ergliſh 
Coin agreeing to this Number. 

Again, ſubſtrat 02916667, out of .03125000, and there will 
Remain .oo298333, which Number ſeek in the Table, and you 
ſhall find it to ſtand againſt 2 Farthings, and ſw much doth ihis 
laſt Remainder ſignifie in Engliſh Coin, and the whole given Num- 
| ber .63125co0 doth repreſent in Znglifh Coin thirteen Shillings ſe- 

ven Pence two Farthings, as by the Operation following duid 
appear. | | 


bl 


£$1250co0 


N 
$35 os. 
+ « 
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«68 12500 Number given. 4 : ; 
65 thenext leſſer Number in the Table, repreſenting 13 s. 


——C_ 


«03125coo firſt Remainder. | 
- 02916667 the next leſſer Number in the Table, repreſenting 7 4; 
aan . , K | 
,00208333 ſecond Remainder, which repreſents two Farthings. 
So doth the whole Number repreſefit 138. 74. 249. 


Example 11. Let the Decimal .87426934 repreſenting ſome FraQti- 
on of a pound Sterling, be given. If you look in the Table of Engliſh 
Coinfor .$87 426934 you cannot find it ; but the neareſt Number in the 


that 17 Shillings is the greateft Fration-part of Engliſh Coin, a- 
greeing to this Number. 

Then ſubftrating .85 out of .37426934 there will Remain 
$02426934, Which number alſo you muſt ſeek in the Table of 


Engliſh 


which T find five Pence, which is the next greateft Frattion-part of 
Engliſh Coin. | | 
Laftly, ſubftratt .020$3333, out of .02426934, and there will 
Remain .00343601, which Number you muſt alſo ſeek in the Ta- 
ble of Engliſh Coin; but not finding it exally there, you muſt 


you ſhall find 3 Farthings, which is the next greateft FraQion-part 
of Engliſh Coin, and the Decimal .87426934, doth in value fignifie 
17 Shillings 5 Pence 3 Farthings, and ſomething more, for 003125 
is the Decimal of 3 Farthings 3 and the Number you are to look 
for in the Table is 00343601, greater than the Decimal of 3 
Farthings; Wherefore, if you ſubſtra& .003125 out of .0034360c1, 
there will Remain 431101, Which is the 322-2% part of a Farthing, 
which is inconſiderable. See the following Operation, - 


-87426934 Decimal given 
$5 Decimal of: — L755 


02426934 Firſt Remainder. | 
-02083333 Decimal of 5 d. 


-00343601 Second Remainder. 
003125 Decimal of ——— 3 q- 


00031101 Decimal part of a Farthing, 


C A54 


_ Table leſs than-it, is .$5, againſt which IT find 17 Shillings, fo - 


Coin, but ſeeing you canhot find it there, you muſt take 
the neareſt Number leſs than it, which is .02083333, againſt 


take the neareft Number leſs, which is .003125, againſt which - 
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qe And here Note, that - whatſoever 'hath been here ſaid con» 
cerning the uſes of the Table of Engliſh Coin, the ſame order 
is to' be obſerved inthe uſe of ithe other Tables. of Weight, 
Meaſure, Time, &C. as by the following Examples (if you make 
trial) will appear. | 


: ; - F 
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-'i Examples, 1. If this Decimal 448975594, were given to know 
th value thereof in 7roy Weight, you ſhall find it to contain 15 
Ounces,” 17 Penny-weights and r3 Grains. $2 +i AION 
©-H. Allo if .9505335 werea Decimal given, and it were required 
to find the value thereof in Averdupozs great Weight, you ſhall find 
It-to contain 2 quarters of. an Qunce, * > 3 ee net 
WI. Likewiſe, it .708c0781 were a decimal Fraftion giyen; you 
fhall find the value thereof 5n; Hverdupozs little Weight to be 11 
Ounces, 5 ,Drams, and one quarter of a Dram. ao 
 IV.:Tf 4375 were a Decimal,-whoſe valuetis required in iq 
Meaſutes you ſhall find it to:contain 3 pints add an half. -. . :.- 
: V. Let £7148438 be'a Decimal given, whoſe value. is required 
in Dry Meaſure, you hall find it to contain 5 Buſhels, 2 Pecks, 3 
Quaroees of: a Peck, anda Pint or Hf 7 7. 
i» Thus have Tſhewed. you the uſe of theſe decimal Tables in ex- 
reſſing of -the Frattjon-parts of Money; Weight, Meaſure; - .&C. 
But becauſe theſe Tables may not be always at hand, when there 
need-of Them, I will-here ſhew you how the value of any De+ 
cimal given , may be known by Multiplication only ; and this js 


uid 


+ 7, THB RULE.:- 


- Multiply the Decimal giver, by the Number of known parts of the 
Xext inferior Denomination, which are equal to the Integer, the 
Produd 5s. the value of the Decimal propoſed in thit imferiour Deno* 
mination ; and if there happen to be any Decimal in the Product; you 
May in like manyer find the value thereof inthe next inferiqur Deng-' 
mination, and ſo proceed til! you come 10 the leaft known parts of the 
Imeger, '-; *  Enooottin TT mn We "_ *; 
-- Example. Let 69395834 be a Decimal given, repreſenting the: 
Frattidh of- a Pound. Sterjing., Firſt .muktiply .67395834- by20 
(the Number. of Shillings in a Pound Sterling) and the. ProduGt: 
. Vill'be 1347916688, from which cutting off the-laft eight Figures 
with a point, or daſh of the Pen (becanis there ware eight. Figures 
m the given Frattion) there will ſtan bfote the point (towatds 
the left-hand). 13, which are Shillings, and the Remainder. 47016685; 
ſtanding behind the point, will þ= the Frattion-part vf one Shjlings 


Ps WT NT I. TOE.” ES. 


- 


+ | erling , which Nvmbes. .47916680,...you muſt- mulciply»byt 


12 the Number of Peace 1o one 'Shiiling ) and the Produet 
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will be 575000160, from which Number cut off the laſt eight 
Figures as before, and there will be 5 left to the left Hand, 
which are 5 Pence, and the Figures on the right Hand of the 
Point, viz. 75000160 are the Frattion-partof one Penny Sterling, 
which therefore multiply: by 4 (the number of Farthings in one 
Tenny) and the Produt of that Multiplication will be 3000006640, 
from which cut off the laft eight Figures to the right Hand, and 
there will be left 3 towards the left Hand , which repreſen- 
teth. 3 Farthings, and the remaining: Figures towards the right 
Hand are but the Fraftion-part of a Farthing, which we there- 
fore. rejet. And thus you. may find by Multiplication only, that 
this Fraftion 673953834 doth repreſent in the known parts. of 
Engliſh Coin, 13 Shillings, 5 Pence, 3: Farthings, as by the follow- 
mg operation appeareth. | | : 
67395834 
(2 


_—_— 


Shillingg 13, 47916680 
12 


— tr wr lee eee ee. 
Py b— —— 


| 95833360 | 
F 47916680 


— a 


Pence 6, 75000160 


Farthings 5th 00000640 : 

In like manner, if this Fraftion .94809028 were | repre- 
ſenting ſome Frafion-part of Troy Weight; you ſhall f the vale 
thereof to be 11 Ounces, 7 Penny Weight, 13 Grains, as by the 
operation following appeareth. | 


94309028 
12 


y—_ 


189618056 
94809028 


Ounces, 11, 37708336 
| 20 


Penny Weights. 7 54166720 
24 


216666880. 
208333440 


Grains. 13] 00001280 
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In this manner may any Decimal given be reduced into the 
known parts of the Integer by Mulziplication only. And 


C Here note, that whereas in the preceding Tables the 'Deci- 
mal Fradtions conlift of ſeven or eight Figures, we ſhall in 
the proſecution of our Work make uſe only of four or five 
of the firft of them, which will be ſufficient in ordinary practice, 
and come near enough to the tiuth in any ordinary queſtion 
whatſoever. | 

So if inſtead of .o2916667, which is the Frattion-part of 7 

Pence, you take out only .02916. it will be ſufficieat. 


0058594 Stakee .0058 pla Dry Meaſure. 
+5333333 J Le5833 _) In Time. 


Thus much concerning the conſtruction and uſe of the decimal 
Tables, we ſhall now come to the Prattice of Decimal Arithmetick. 


05833333) (.058337] In Troy Weight. 
Alſo ford - : Ds 


The End of the Firft SeRtion. 


ICY *” 
—— 
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Of the Natare of Decimals, and how by them to 
perform the Works of the ſeveral Rules in Arith- 
metick. 


I. Of Notatton of Decimals. 


| OTATION of Decimals is contrary to that of whote 

Numbers : For whereas in whole Numbers the value of 

ok Figures are increaſed ten-fold -by continual addition of 
Cyphers towards the right Hand : So on the contrary, the values of 
the places of Decimals do decreaſe in the ſame proportion. 

And whereas in whole Numbers, Cyphers in the firſt place to- 
wards the left Hand are unneceſlary, yet in D-cimals, they are 
abſolutely necefary co diſcovet® the true Deaominator, Alv Cy» 
phers at the end (or towards th2 right Hand) of dzcimal Na nd, 
are of no yalue, for one ſingle Figure in d:cimals tignift :5 az much 

| Dd 2 as 


£* 
$: 


; 
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35 the ſams Figure would do, if there were Cyphers: placed behind 


it, ſo 7 is equivalent uato 7o, 7oo,. Or. 7000, QI... For the Deno- 
mirators of decimal Fractions are always Cyphers with an Unite 
towards the left Hand, as hath been already intimated. So «7+ 
being reduced to its leaft Terms will be +7 and + 7.222. will be redu- 
ced to+-7 alſo, and ſoof. any.other, as by the Table following doth 
evidently appears ; . -,- i > EE a ; 


987654321 | 123456789 


to000000c0 | .00000001 
* 20600000 | .0000001 
IOOO0O000O | .00000L 
' 100000 | .oooor + 
ICGOO | .000L 
4 thonſand 1000 | .oo1 of —4 
a hundred 1co|].on or 5-4 


Io90_ 


"Ten 167.2 or 54 


II. of Addition of. Decimals. 


N Addition of Decimals, the ſame order is to be obſerved as in 
Addition of Numbers of one Denomination before- taught in 
the firſt Part, in which there is no difficulty : But in Qecimal 
Numbers the chief care to be taken is in placing your:whole 
Numbers and Frattions in their dtie ordet, which you ſhall eaſily 
and certainly do, if you obſerve this general Rule, viz. to place 
your whole Numbers and Frafgions one under another, - ſo that the Points 
y Seperari n which (in decimal ' Numbers) diſtinguiſh the whole 
umbers jrcm the Fraftions, ſtand diretly one under the other, then 
are you toproceed in the addition of them in all reſpetts,-as' you 
did in whole Numbers, 
Example 1. Let it be required to add together in one ſum theſe 
Tfeveral ſums.following, in a decimal Way, viz.- 361i, 2's. 8d. 291. 


.O fo 2 4, 31 li. 16 So 94, afhd 607. 275. 5 4. -* 


Firſt, ſet down 36 17. and a Point or Comma after it, then for 
the Frattion-part of 2s. 8d. look in your Table of Engliſh Coin, 
where you thalt find the decimal-Frattion of '2s. 84. to be, 1333 
therefore for 3611, 25. $4. ſet downi-36. 1333. © - 

* - Secondly, for your 2911. oy. 2d; fet down 29. 0083 
' Thirdly, for yollr 31 1i; 16s. g &; ſet down 31. $375. | 

Laftly, for your 6 i. 2s. 5 &. ſet down 6. 1208 as you ſee done 
in the operation followings bs of ou oe + = 
_— s - FOL 


Sd 
'De ial A rithmetick 
&-4 te yy Y * 


. fo | Ho 4. PIES 
36 o2 $8 x 2z 

For 26-0 _ cog $275 
6-02: 5 6, 1208 

103 ©2 (@) 103, 0999 


Your decimal Numbers being thus placed in due order one un- 
der another, proceed to the adding of them together, as if they 
w-re whole Waders, and you ſhall find the ſumi or total of them 
to De 103. 0999. | wy 

Now the 103 which fland towards the left Hand, are 103 
| pou:1ds;; and the .og99 which ftands towards the right Hand- of 

the Comma, is the Frattion-part of one gouny Sterling, the value 
whereof -you may find (by the Propotition beforegoing) to be 
two ſhillings fere, which ſhould be two thillings exaft, bur it.want- 
eth ſomewhat, viz. the +;;2 part of aFarthing, which is inſenſible z 
for if by the fore-mention'd Rule you ſeek the 'value of the decimal 
Fraction, ' .og99, you ſhall find it to be 1 ſhilling, 11 pence, 3 
farthings, and' the -——= part of a Farthing, which you may call in 
' all 2 ſhillings, for decimal Numbers will ſeldom. happen to give 
the exaGt 'value of Frattions, but will be either greater or leſſer 
than they ought to be ; but in ſuch a ſum as this is, the thouſandth 
part of a Farthing is not to be regarded, -- * 


Example 11. Let it be required to add together in a decimal way 
theſe ſums following, viz. 291. 188. 74. 34.621. 115. 24s. 1.4. 
1291. 45. od. 29. and 30. 75 lod, 149. 


Firſt, for 291. 18s. 74d. 3q. ſet down 29. 73229. 

$econdly, For 63}. 115. 2d. 34. ſet. down 63. 55937» 

Third[y, for 29 /. 45. 24. ſet down 129. 20208 

Laſtly, for. 34. 7's. 10d. 1 q. ſet down 3. 39271 as you ſee here 
'fet:down in the Margine. FOLD 
*" Your decimal Numbers thus placed in order, add them together, 
as if they were whole- Numbers, and you ſhall fnd &. 0 
. the ſum of them to contain 226. 03645. 29. 93229 

Now the 226, which ftand towards the left Hand 63. 55937 
of the Comma, are 226 pounds, and the other .Fi--. 129, 20208 
Zures towards the right Hand, viz. 08645 are the 3. 39271 
FraQion-parts of a Pound Sterling , Whici if y0U =——— 
reduc? by the fore-mentioned Propviition, you thall 226. 08645 
find the Value thereof to be 1 Shilling, 8 Pence, 3 v3 
Farthings, ſo th2 whole ſam is 2264, 1 5-44. 3 9+ And 


: a wu : «& 6 =,” 4 P 
by PET (0 ont tb nn Be $2, be Lt Ee een int u} 97's 
KEI 3 he ” 7 
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And here note, that what hath been ſaid, as concerni Money, 
the ſame is alſo to be underftood of Weight, Meaſure, THe, &c, 
as by the following Examples will appear. as 

Other Examples for Praftice. 
Example 1. Example It. 
In Money. In TryWeight. 
135+ 8833 7» 97413 
95+ $593 6. 65330 
3. 2875 3- 62187 
234. 7291 18. 249 oO 
2341. 145. 7d. 18 lib, 204. 19 P.W. 21 Gr. 
Example 11T. Example IV. 
In Averdupois little Weight, Yn Averdupore great Weight. 
76. 3594 9. 3053 
32. 625 33. 6786 
SI. 4383 IO, 0000 
32. 1398 I2. $142 
246, 0398 I03. 7423 
246 lib. 000u. gar. 103C.2q. 2716. 30u. 


III. Of SubſtreZtion of Decimals. | 


He Subftration of Decimals diffeteth nothing from the Sub- 

| firacting of one whole Number from another, and the de- 

cimal Numbers to be Subftrafted one from another, muſt he placed 

in the ſame order, as in Addition of decimal Numbers, the Praftice 
of Subftration ſhall be ſeen in the following Examples. 


Example 1. Let it be required to Subſtrat 31). 16s. 9d. out of 
61. 25s. $4. | 
, Firſt, for your 361. 25. $4. ſet down the Decimal thereof, 


which is 36.1333. * 
Second]y, for your 31). 1s, - 9d. ſet down the Decimal thereof 


31, 8375. » ld 
pr This 


This done draw a-Line urider them, and Subſtrating the Leſſer 
from the Greater you ſhall find the Remainder to bes E 
4- 2958 the 4 on the left ſide of the Comma are, four 36, 1333 

' Pounds , and the $2958 which ftandeth towards the 31, $375 
right Hand, is the Frattion-part of a Pound, the Value moms 
whereof being ſought, will be found to be 155. 114 &4 2558 
So that if you Subitratt 317. 16s. 9d. there will Re- 
main 401. 55. 114. 

But if divers Sums be to be Subſtrated out of one greater Sum 
then you muſt firft add all the ſeveral ſmaller Sums together, and 
Subftrat the Sum of them from the Greater given Sum, ſq ſball 


the reſidue be the Sum deſired, 
Examples for Pratice. 
Example I. Example TT. 
In Moyey. In Averdupoze great Weight 
Lent 2794. $375 Bought 103. 7423 
en Sold 37. 9442 
. Das ZOe. 1333 
—_ 29. wy _ f 9442 
31. $375 +3 Q+ 5 libs 7 0 
Paid if all 103. 0999 


refts to 2631, 7376 
pay 2681}; 14s, od, 


Example 111. 
In Troy Weight. 


Delivered to a Goldſmith of old Plate 7. 97413 
Receiv'd of new Plate 5. 59670 

Refts in the Goldſmiths Hands 2. 7743 

| 2 lib, 4 0u»> 10 Ps W. I4gr. 


> 


VCD one noon rr ——— 


IV. Of Multiplication of Decimals, 


ULTIPLICATION of Decimals differeth nothing at all 
from the Muztiplication of whole Numbers, for- making the - 
greater Number the Mulriplicand, and the lefſer Number the Mul- 
olier, the Number iſſuing from that Multiplication ſhall be called 


Produt. Now 


To "7 OR ARE PE. OR IO Ig "INE - EY" 9. IN LE . 4 
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; Now.it! the Muſltiplication-of decinral Numbeys. one by another, | 
if there be any Fraction either in the Multzplicaxd or Multiplier, op 
Era&iowis both 5 So-many Figures as the Fractions contain,. ſo many 
Figures, muft be cit off fram the Produd# towards the right Hand, 
which-ſhall-be the-Frattion of- the Prod, and the Figures towards, 


of the Produ. 


Fiample 1. Let 


the left. Hand of the Comma in the Produdt, ſhall 


be the Integers 


it be required to multiply 34 pounds, five ſhilt-. 


lings, three pence, -by 16 pounds; fix ſhillings, fix pence. '7 
 Eirft, ſeek+ the Decimal of 34 1. 53: 3d. which you ſhall find to 
be 34. 2625, make this your Multiplicand, then feek the Decimal 
of 161. 6s. 6d. which you ſhall find to be 16. 325, make this De- 


cimal-Number your. Multiplier ; 


Multiplicand 34-2625 thendraw a Line, and Multiply 
Multiplier 16.325 theſe two Numberstogerther, as 
—_ — if thy wer. who. Numbers, 
1713125 and you ſhall find the ProduQt of 

685260 themto be $559.3353125. Now: 

1027875 cauſe there are tour figures in 

255750 the _Multiplictand which are 

$42625 Frattions, namely,--thoſetour te- 


— Wards the right Hand, viz. 2625, 


FraQtions, namely, 
the Fraftion : So is 
$767.75 


+ > Moc 


— — 


2883 875 
1730325 
$1535.50 
4 35 $421.25 
1355421. 253 and 


SF 9.3 3 $3125 and there are alſo three figures 


in the Multipher, . which, are 
theſe three towards the right Hand, viz. 325. 


that is in all ſeven figures, repreſenting Fra&tions, I therefore cut 
off from the Produtt the ſeven figures towards the right Hand, by: 
making of a Comma there, to diftinguiſh the whole Number fron 


559 the integer or whole Number, and .3353125 


the Frattion of this Multiplication. 


._ Example II. If there be Fraftions in the Multiplicand, and none 
iQ the Multiplier, yet the work is ſtill the ſame, for you muſt cut. 


off. only fo many Figures from the Produ,. as- 
there are Frattions either in Multiplicand, Mul-- 
tiplier, or both ; So if it were required to mul-: 
tiply 5767 Yards, and 3 quarters of a Yard, by 
225 Yards, you muft firft ſet down 5767. 75 for 
yqur 5767 Yards, and, three quarters, which 
Number muft be your Multiplican1d :” And alſo ſet 
down 235 yards for your Mulzip/jer, then mul , 
tiplying them together, as. if, they were whole», 
Numbers ,. you ſhall find the Produ# to-be.- 
becauſe there are only two Fra&ion figures, -? 


both which are in the Multiplicand, namely, the two laſt thereof, ' 


+753 
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*75, and none in the Multiplier. I therefore cut off only two 
figures of the Produt, Namely, the two laſt, whichare .25, ſo is 
the Produtt of this Multiplication 1355421. 25 Which js 1355421 
ſquare yards, and ane quarter of a Yard. . And ſo if a Garden or 
other piece of Land, lying ſquare, ſhould contain in length 5767 
Yards and three Quarters, and in breadth 235 Yards, the whole piece 
would contain 1355421 ſquare Yards, and one quarter of a Yard, 


Example TI. If d=cimal Frattions bs to be multiplied by decimal 
Frattions, you muſt then (as before) multiply them 


as whole Numbers, and from the Produtt cut off ſo +953 
many Figures towards the right Hand, as there are +782 
Figures in the Multiplicand and the Multiplier . So'if | 

it were required to multiply .953 by .782, you ihall 1906 


find their Predutt to be .745246, which being but ix 97624 
figures in all,l cut them off and that Fraction\.745245 is 6671 
the- Produtt of the Multiplication of the two given ——— 
Fractions, 745246 


Example IV. If any two decimal Fractions being multiplied to- 
gether, the Produtt thereof doth not conſiſt of ſo many 
places as are required (by the former rules) to be 0752. 
cut of, you muſt then ſupply that defett by prefixing a 063 
Cypher, or Cyphers before the product towards the Jooommm——— 
left Hand: So if theſe decimal Fractions .063 and .0752 02256 
'were to be multiplied, their Produ@ would be 47376. 004512 
Now (by the former Rules) you ſhould cut off ſeven — 
Figures of the Produtt towards the right Hand, but 0047376 
this produt 47376 conſifteth but of - five Figures; 
wherefore to make it ſeven Figures, I prefix two Cyphers before 
the produtt.on the left Hand, making ic.c047376, and that is the 
true Produzt produced by this Multiplication. 


Example NV. Tf you would multiply any Decimal (either Fraftion 
only, cr whole Number and Fradtion together) by 10, 100, 1000, 
©c. You mult add ſo many Cyphers to the Multiplicand, as there 
are Cyphers in the Multiplier, and cut off ſo many Figures as there 
are Fractions in the Multiplicand, and the Numbzr ſhall be the 
Product required; So if 7,856025 were a Decimal given to be 
multiplied by 160, add two Cyphers to the Number given, making 
it 7.55602500, then becauſe there were {1x Figures ct this Number 
towards the right Hand, it will bz 785.502500, which 1s the true 
Progdatt required. 


"F Examples 
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Examples for Prattice. . 
Example I. Example Il. 
7.432 2 2.358 


2.0 1 32 


44716 
67074 


715-456 
1939752 


Example 111. Example IV. 

+352 375-6218 

IC 2 4 7 IO0O 

Z 1408 27562.1800 
i. - 704 
+8448 


+ "Dd — _ . ue 


——— 


A Compendious way for the Multiplication of De- 
cimal mixt Numbers. 


T hath been wuch objeed againft Decimal Multiplicaticn, for 
that, when the Mixt Numbers to be Multiplied together, do 
conſ:ft of many Decimal Tarts; the Produtt increaſing to v, 9, 100r 
12 Places of Parts; whereas 2, 3 or 4 at the moſt, will be ſufficient. 
It is t1ue, but that Cbje4ion may be removed by this following Com- 
zendium : For the manner of working whereot this js the 


RULE. 


Ser dem 1te biggeſl cf 1he 1c Mixt Numbers ; and (alkeughrhere 

be ſeveral Places of Paits, beth in the Multiplicand ard Multiplier) 

ſertthe jlace ef Unity of the Integer of the Multiplier, under rhat Figure 
of Parts in the Multiplicard, wkcſe Number of Parts 16u mould kave 
« te inile TicdiQ They jet all the Figures df ihe Multiplier, tHe 

C7177; ma 16 what tes mere given f1d by each Figure of the Mul- 

| tiplier 


gard to the Figure going before) and ſet down the Produ, &c. _ 
This will beft appear by Examples. 2 


Example T. Let it be required to Multiply 34.2625, dy 15.325, 
ſo that there may be but two Places of Parts in the ProduF. - 


I. Set down the bigger Number 34.2525 for the Multiplicands and 
{becauſe you would have but two Places: of Parts in your Produtt ) 
ſet the Unites Place of the Integer in the Multiplier, which 15 6, un- 
dr the ſecond place of Parts in ths Multiplicand, which is 6 allo 
and tranſpoſe all the other Figures of the Multiplizr, as you ſee 
them ſet down in the Margine : For the Multiplier” given, was 
16.225, and here it is made 523.61, and 6 the | lace of Vniry in the 
Multiplier, ſtands under 6 (the ſecond place of Parts) in the Mul- 
tiplicand. | TBI © ths 


IT. The Multiplicand and Multiplier being placed in th1; order, 
you are to begin your Work at the | 
Right Hand, as followeth : Saying, Multiplicand 34-2625 
once 5 is 5, for which (becauſe it 1s Multiplier 5$2%01 
half, keep 1 in mind) but ſet it not — 


x 


down; but ſay again, once 2 is 2 "$4263 
and 1 in mind 15s 3; ſet 3 under 1, 29557 
and go on with that Line, faying - 2 
Once 6 156, once 215 2, once 4 15'4, 68 
and once 2 is 3, ſetting th2m down; 4 
ſo ſhall the firſt Line, or Produ# be - =_ 
34253. * Produtt <5 59.3 3 


ITI. Go to the n=xt Figure of the Multiplier 7 6, and ſay 6'times 
215 12, for .which bar 1 in mind, and fay again 6 tim2s6 is 36 
and x in mindis37; ſet 7 under 3,*and'gyon, ſaying 6 times 2 is 
12and 3 in mind is 15; ſetxdown'5land bear 1 and fay, ©times 4 
31S 24 and 1 1s 25, ſet down 5 and bear 2; tn2n 6 times 313 18 and 
21S 20,” Which, - bing th laſt, ſer down; ſ{o-ſhail your ſecond Ling 
or Produtt be 20557. 


% 


IV. Then go to the third: Figure of -th2 Mulriplizy 3 ; and fay, '2 
times'6is 18, for which '(it being above 15) bear2in mind ; and 
ſay, 3 timss 2 is 6and 2 in-mind is $, which ferund2r 7, and ifay, 43 
tim2s 415 12, ſ(etdown 2 and bear x, then 3 tim2331 9 and 1 13 1o, 
which-b2ing the laſt ſet down, and fo ths third Lin2 or. Produt is 
toZ8:-+- RE ' X 


+ }» 
- 


Ts. a 
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tiplier, Multiply the Figure over it in the Multipticand (batving 7 


ES 
y 
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V. Then go to the fourth Figure.2, ſaying 2 times 2 is 4, which 
being leſs than 5 bear none in mind but gg to the next Figure, ſay- 
ing,. 2 times 4 is 8, ſet 8 under 8, and fay 3 times 2 i365, which (et 
down alſo; ſo is the fourth Line or Product 68, 


\ VT. For the laft Figure of the Maltiplier 5, ſay 5 times 4 is 20, 
for which bear 2 in mind, and fay 5 times 3 is 15 and 2in mind is 
7 _ is the laſt Line or Product, and your Multiplication is 
ended. 


VII. Draw a Line under the ſeveral Produds, and add them tos» 
gether, in the ſame order they ſtand, and the Genera} Produ@ will 
be 55933 3. from which ſeperate two Places to the right Hand, and 
-— Omer will be 559.33. And this may you do, and have any 

umber of Parts in the General Produtt. | 


Example TT. Let it be required to multiply the ſame Mixt Num- 
bers 34-2625, and 16.325, ſo that there may be no Places of Parts 
in the General Prodguf. 


Multiplicand 34-2626 In this Caſe, ſet the Unites Place 
, Multiplier $23.01 of the Mulrtiplzer under the VUnites 
; " Place in the Multiplicand (and tran(- 
34 3 poſe all the Figures of the Multi- 
205 plier, as before) and as you ſee them 
M : - placed in the Margine, Then, 


Genera] Produtt £ 5 Os 
\ T. Begin with the firft Figure of the Multiplier 1, and ſay, once 


6 156, (which being above 5) bear 1 in mind, and ſay, once 2 is 2 


and 1in mind is 3; ſet 23 under 1; then-ſay, once 4 is 43 'and once 
3 i532 ; ſetthem-buth down ; and fo your Fir Produc will be 343. 


IT, Go to the ſecond Figure 6, and ſay, 6 times 21s 12; for which 
bear 1 in mind, and ſay, 6 times 4 is 24, and 1 in mind 1s 25, ſet 5 
under 3 and bear 2in mind : Then fay, 6 times 3 is 18, -and 2in 
mind is 26 ; Which ſet down ſo is your ſecond Produd 205. 


' N18. For the third Figure. of the Majriptier 3, fay, 3 times 4 is 
12, for which bear 1, and ſay, 23 times 3is9, andiinmind is 10, 
fet down 1c, for your third Product, 


IV. Say 


p er” AP 
* 4 wo IP” os 2 4 
—4 Ys by £ % 
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IV. Say, 2 times 3 is 6, which (being above 5) fet down 1 for 
your fourth and laſt Produf. 

V. Draw a Line, and add all the Produ#s together, their Sum will 
be,«<g. Integers, free from all Decimal Parts. PELE | 

We may have occafion hereafter to make uſe of this Compendiouz 
way of Multiplication of Mix: Numbers; And that the Learner may — 
be perfett therein, take theſe following Examiles ready wrought. 


Example TIT. Let it be required to Multiply 72.2543, by 


$-164.2, 
ſo that there may be but twa Places of Parts in the Product, 


72.2543 Multiplicand 


246 1.5 Multiplier 
3 6127 Here 8 Places ſhould 
"T1 have been cut off but 
423 two was ſufficient. 
29 | £ 
I 
+23 313 Produtt 
Example TV. Let it be required to Multiply 259879.$890625, by 
$.1173698, Mo SI 
Multiplicand 259 879.890625 
Multiplier ES027 Ek: *; 
| 259879891 
2598 7-989 
2 ; 9 0%799 
101 QeT S 9 
7 7-964 
15.4592 
2-238 
207 
Produt 2903 $1939 - 
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V. Of Diviſo» of Decimals. 


S Diviſion of whole Numvers is the hardeſt of the four Species 

of Vulgar Arithmztick, ſo th2 Divifion of Decimals is the moſt 
difhcultof the four kinds of D:cimal Arithm-tickh, but 1 hops to make 
it plain to the underſtanding of ths m2aneſt capacity. 

The ſeveral varieties that may happen in Divilion, are principally 
(if not only theſe) four. Namsly, Firſt, To divide whole Numbers 
and Frattions. Secondly, To divids whole Numbers by Mixt, or Mixt 
Numbers by whole. Thirdly, To divide 4 greater Fra#ion by a leſs ; 
and Laſtly, Todrivide a leſſer FraTiox: by 2 greater. 3 

In Divition of Decimals this Rult is general, if the Dividend be 
greater than the Diviſor, th? Quotient will be either 4 whole Number 
or 4 mixt, but if the Dividend 6s 1eſ5 than the Diviſor, th? Quotient 
will be a Decimal.. And (for convenience in working, if there be 
need) any Number of Cyphers may b2 annexed to the Dividend, 
that thereby the. Quotient may extend to as many places as the 
tenour of the Queſtion ſhall require. 

The manner of the working of Divif9n in Decimals, is the 
ſame with that before delivered in whole Numbers in the firſt part 
of Vulgar Arithmetick, as will appear by the Examples following, 
in every of ttte four premiſed Varieties. 2 


1 


The R U L E forthe firſt variety. 


The Dividend a»d the Diviſor, being both mixt Numbers, or one of 
them being a whole Number and hz other a mixt; or t62 Dividend 
h:ing 4 Decimal, and rh2 Diviſor a whole Number or 4 mixt, the 
firit Figure in the Quotient will be of th? ſame Place or Degrez, with 
tber Figure or Cypher of th: Dividend, which at the firt demand ſtan- 
d2th, or (at leafl) is ſuppoſed to ſtand diret1y over the place of Unite 
in the D:iviſor. | | 


Example 1. Wore th:t:rms given are both mixt Numbers. 


Letit bz required to divid? 559. 3354125 by 16.325. Here the 
Terms given are both of mixe Numbers, which being placed according 
to the Rulzs d2livered before for the Divition of whole Numbers, 
the Fizur2 in ths Divid2ad, which at the firſt demand, ftandeth 0- 
ver 6, the place of Uaires in the Divitor is-5, and bzcauſe this ftan- 
deth in the place of Cenths, th>cefor? the firft Figure in the Quo- 
ti>at i3 in the plac2 of Teathz aliv, and th2 whole Number coniit- 
eth of two of the foremott Placss, and the roſt iz a Decimal, thus 

| the 
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= Decimal Arithmetic. . © 143 
the Quotient ſought in our preſent Example is 34, 2625, of which 


34 the two firſt Figures is the Integer or whole Namber, 2625 the 
Decimal Fraftion. 


Diviſor Dividend Quotient 
16.325) $593354125 (34-2625 


48975 
69585 


65300 
42854 


232650 
102041 


97950 \ : 
40912 


32650 

82625 
Pn—__——_—_—— - J 
$1625 

1000 


Example 11. One of the Terms given, being a whole Number, the <4 
| other mixt. 3 
The mixt Number 1355421.25 being divided by the whole : 2 4 
Number 235, the Quotient will be 5767.75 and the firſt Figure in ; 
the place of Thouſands, as by the Operation doth appear. 


Diwiſor 


. he dd a SIRE 1 4 hag 
£OY” ; = 
- 


Decinrl Arithmetick, 


Diviſoe Dividend Quotient 
235) 1355421.26 (576775 


EE ao PA 
a. 


II175 
1804 


LO —— 


1645 
I5$92 


1410 
1821 


1645 


x2503 
"I 
1176 
£17 ; | - 
The RULE for the ſecond variety., 
When the Dividend x 4 Whole or mixt Number, 4d the Diviſor 'Y 


eDecimal, add as many Cyphers to the Dividend as there are places is 
the Diviſor ; #, » for the inte gral Part of the Quotient will conſift of as many 
places as the Diviſor, and the Places ariſing from the integral Parts of the 
Dividend added together. 


Example 1. Let 348.75 be the mixt Number given, to divided by 
the Decimal .25, to the Number given, 1 add two Cyphers, the 
Number of Places in the Diviſor, and then it will be 348.7500; 
which being divided by .25, the integral Part of the Quotient will 
be 1395, becauſe the whole part of the, Dividend 348, being divi- 
ded by .25 giveth two places, and the Number of Places in the Di- 
viſor being two, giveth two more; and ſo the integral part con- 
ſifteth of four Figures, as by the Operation. 


Diviſor 


Decimal Arithmersck.. 


Diviſor Dividend Quotient 
-25) 3487500 (1.39500 


125 


The Rule for the third Variety. 


When the Terms given are both Decimals, the Dividend being rhe 
greater, the integral part of the Quotient will conſift of as many Places 
a the Diviſor doth. 


Example, Let the Decimal .73958 be divided by the Decimal 
-32 the integral part of the Quotient will be 23, becaule the D1- 
| Viſor doth conlift of two Places, as by the operation doth appear. 


e232) «73959 (2311 


Decimal Arithmetich. 


I46 
The Rule for the fourth Variety. 


When the Terms given are both Decimals, conſiſting of equal Places, 
the Dividend being the leſſer Term, place the Dividend as 4 Nume- 
rator, and the Diviſor as Denominator ; ſo # ſuch vulgar FraFion the 
Quorient ſought : But if the Terms confit not of equal places ſupply the 
place or places wanting in either of the Terms, by annexing a Cypher 
or Cyphers on the right Hand, and then proceed as before, Thus if 

- +27 be givento be divided by .93, the Quotient will be 27. Alſo 
if .35 begiven to be divided by .78563, the Quotient by annexing 
3 Cyphers t0.35, the leſſer decimal given, will be 535229, which 
vulgar Fractions may be reduced into Decimals it need be, by 


4 the rſt Propoſition in this Second part of decimal Arithmetick. 


Examples for Praftice. 


44) +35673 (oo81, &o 25) 248ro0 (9924 


engl "pag 
4 7 oO231l 
4 4 | 225 
2 6 © 

5 © 

1 GO 

1 ©O© 

O ©DO 


Having given you Examples of the four foregoing Rules in the ſe- 
veral caſes of Diviſion in Decimals. I will now bring all the 
forementioned Rules into One general Rule, and give you Examples 
of all the Varieties, that can poſhbly ariſe in Decimal Diviſion. 


« ores. 


* of 6 _ - 1 
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A Supplement to Decimal Diviſion 


Containing One General Rule, for finding the true "Y 
| Value of azy Decimal Quotient. Azd Exam- 
| ples iz all Caſes. 4 


-# | Þ — to be Divided may be either, 


I Whole Number 
2 > A IVhole Number by a<! Mixt Number 
3 Decimal FraFTion. 


42  Cli#hole Number 
>A Mixt Number by a< Mixt Number 
o ; Decimal FraTion, 


5 

6 

7 Whole Number 

$ > A Devimal Fration by a? Mixt Number 

* Decimal Fraition. 


Whereas in Multiplication, you always cut off ſo many Figures 
from the Produt as there were Decimal Parts both in the Mulrtipli- 
cand and Multiplier : It thence neceffarily tollows 3 That tze Num- 
ber of Decimal Parts in the Diviſor and Quotient in any Diviſon, rauſt 
be equal to the Decimal Parts in the Nividepd. For Which obſerve 
this 

GENERAL RULE 


When your Work of Diviſion ts ended ; Conſider how many De- 
cimal Parts are #7 rhe Dividend, more than in the Diviſor : For that 
Exceſs s the Number of Decimal Parts which mu$ be ſeparated in the 
Quotient, for Decimal Parts. Buz if there be ,nor ſo many Figures 
in the Quoti-nt, as 16e ſaid Excels zs, they mu#t be ſupplied by prefix- 
ing of ſu many Cyphers in the Quotiefit, bef:re the ſignificant Figures 
thereof, towards the left Hand, with 4 Point or Comma before them, 
SO Wil the Qu9rzent diicover its true Palue., 


\ | Examples in ull Caſes ready wrought. 
].) Divide 8976, by 23456 
Divifor Dividend Quotient 
22456) $8976.000c0 (3826, 


U2 11.) Dividz 


= +3 L Fe no E at A%:. tated. 54200 A gf 
, LN DR { 00” « a a atty a 4 : g 
Y PIs” Y <7; oy +, wo TE; 4 — SY > ” 
"bh £# 'Y T0 x F ”» v 4. wha 4 


A Supplement, %c. 


IT.) Divids 4 86, by 36.4865. 


Diviſor Dividend Quotient 
36.4865) 586000000 (16,96, Oc, 


TIT.) Divide 7 2, by .0 4 3 2 
Diviſor © Dividend Quotient 
©0432) 72000000 (1666.66,©9%, 


IV. Divide 5 8.271875, by 725: 
Diviſor Dividend Quotient 
725) 58.271875 (080375, &, 


V.) Divide 88 5.6986 4, by 1 2.2 4. 
Divifor Dividend Quotient 
72.361) $85,69864 (12.24, Oc. 


VI.) Divide 5328.625, by.425. 
Diviſor Dividend Quotient 
e425) 53268625000 (12537941 
VII.) Divide .o068 3, by23, 
Diviſor Dividend Quotient 

23) o628383 (0027 3; Io 


VIII.) Divide .8 4 6, by 2.4 3. 
Diviſor Dividend Quotient 
2.43) $46000 (3481, ©, 


IX.) Divide .1665 92, ÞY.7 35 3, / 
Diviſor Dividend Quotient 
+7258) 166592 (24 
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VI. Of the Rule of Three i Fraftions 
Vulgar and Decimal. 


Hat the Rule of Three is, and the manner of working, is 

already ſhewed in the firſt part, that which we here inten- 
ded is only to add ſome Examples in Frattions Vulgar, as well as 
Decimal; thas by comparing the work in both, the Excellent uſe 
of Decimal Arithmetick might the better appear. 


And how to convert the known parts of Monzy, Weight, or 
Meaſures Engliſh, into Decimals hath been already ſhewed, both 
Arithmetically and by Tables; yet to prevent the ſeveral Aditions 
and Subſtra#ions in thoſe Tables,T haye here annexed another Decimal 
Table, for the more ſpeedy Reduttion of Engliſh Money under two 
Shillings, all Sums of Money above, not having Pence or Farthings 
annexed, being as eaſily reduced by Memory as by Tables, and this 
L have the rather done, becauſe the ſame Table will alſo reduce 
the Coins of France, and the parts of Troy Weight, if an Ounce 
.be made the Integer which in point of Prattice is much more uſeful 
than the Pound. | i | ; 


— 
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Decimal Arithmetick, | 


The Table of REDUCTION. 


D/001042 | | 026014] "1 
|S [002083 Gr. 1 027083] 13 
| joo3r25. . o28125 

1/004166' 2 71029166] 14 
a 005208, Hs 030208 . 

| joo6250, 3 031250 15 
| [007291 032291 

21005333] 4 | $033333] 26 | 
| [p99375] 934375 

oIo4TI0 5 035400] 17 
| [011458] 036458] 
| 3 012500) 6 91037500 16 
—_ | 038541] 
014583] 7 039553] 19 
015625 040625 

| 4926666 8 10041666] 20 

| ſox9708 | [042708 : 
018750 9 043750 21 
| 9197910] 044791 
5/0298 33] 2© I1 045933| t2 
021874 046875 
022950, IN 047916] 23 

| 023958, 048955 
6/025000, I2 | [12 050c0c| 24 


Decimal Arithmetick. © 


IS1 
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The Tableof REDUCTION. 


—Þ51082] [076014 
| 252083;Gr. 1 077063] 13 
s. d.jo53125 5. d.o7S125| | 
x. 1.054160] 2 x #7079066] 14 | 
055208] o80208 
056250] 3 081250| 15 
057292 | 082921 
r 21058333] 4 |! 8083333 16 
059375 lo84375 
060416 5 085406| 17 
061458 086458 
x 3jÞ62500| 6 IT 9g©O97500| 18 
063542 o88541 Y 
1064583] 7 039583 19 
065625 090025 
L 41066566] $] -[|x 10091666] 20 |. 
067708| 092708 
068750 9 093750] 21 
009792 | c9479i 
rx $5j070833] 1c 1 11095533]. 22 
071874 058675 2 
072916! 11 099716] 23 
073958 2 0099856 
61075000] 12 | ©00cooj 24 
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152 Decimal Arithmetick. 

Theſe things premiſed, we will now. ſhew the uſe of the Table 
in _ praetical Queſtions belonging to the Rule of Three 
Direct. | 


Queſtion 1. If 7 of a Yard of Cloth, coſt ++ of a pound : What 
ſhall 17 Yards coſtat the ſame rate ? | 

If 7 coſt. 2, whatſhall 17 coſt? Anſ. 141. 4. ; 

Eirft, multiply + by *7 the produtt is 53, then divide *53 by 

7, the quotient is **24: again, if you divide 1224 by 84, the 
. quotient/is 14 4:5, Or In the leaft terms 14 pound 4 of a Pound. 
. And the value of this Fraction + of a pound, will be found by 
the third Rule of Reduttion of Fractions to be 1 1 Shillings 5 Pence 
and +of a Peny, which is ſomewhat above two Farthings, and 2 of 
a Farthing. 


The ſame Queſtion in Decimals, 


If 7 of a Yard of Cloth coſt; of a pound, what ſhall 17 Yards 
coſt at the ſame rate ? 

To anſwer this Queſtion - of a yard, and +2 of a pound muft 
firft be reduced into Decimals, either by, Divition, or by the Ta- 
bles of Reduttion ; By both which ways of ReduRtion the Deci- 
mal of 7 will -be..$875, and the decimals of +2 will be .75, and then 
the Terms of the Queſtion will Stand thus ; 

Tf .875 parts of a Yard coſt .75 parts of a pound, what ſhall 
17 yards coft atithe ſame rate ? 
If o875 0.7 5 17. Here if yeu multiply the ſecond 
term 0.75 by 17 the third term given, the Produtt will be '12.75, 
and this Product divided by 875, gives in the quotient 1457142, 
that is, 14-pound-57142-parts of a pound, or 145 Decades, that 
is 14ypounds 10 Shillings, and ..7142 parts of a Decatie (or two 
Shillings) which by the preceding Tables is 1 s. 54. 2 Farthings, 

and .o059 parts of a Farthing. 


If 11. 3337 Troy-weight, coft 621, 125, what ſhall +: of a 


If 4347. give 25925, what ſhall ,4.52 give? 


| Now 
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Decimal Arithmetic. 153 
Now becauſe it is neceſſary the terms given be reduced info their 
leaſt Denominations, before the queſtion be reſolyed, therefore the 
anſwer may be found, By tifing the terms given thus reduced as 
whole numbers, not having ahy regard to the Denominators of 
theſe Frattions; Saying thus, i | 
If 0197 grains, coſt 15006 pence, what ſhall 486 grains coft ? - 
And here if you multiply 15006 by 480, the Produtt will be 
7202880, which being divided by 9197, the Quotient will be 783 


' pence 2522 parts of a peny, and dividing 783 by-12, it will be 65 


9197 


illings 3 pence 334, or 37. 5s. 34.3535, And although this 


| queſtion is thus more eafily anſwered than it would have been, if 


the terms had been wrought as vulgar Frattions, yet the ſame 

terms being reduced to Decimals, the anſwer of the queſtion will yet 
be found with more eaſe, as ihall appear by the operation following, 
The ſame Queſtion in Decimais. | 

If a piece of Gold plate weighing 19 ounces 3 peny weight and 


 $ grains, be worth 621. 10s. 64, what is an ounce of the ſame 


Gold worth ? en | 

The Decimal of 19 ounces 3 peny weightand 5 grains, making an 
ounce the Integer, is by this "Table 19.1604, for that 19 ounces are 
19 Integers, 2 peny weight is one tenth of an ounce, ard the Des 
cimal of 1 d. w. 5 grains 1s by this Table .06041 ; and the Decimal 
of 621. 10s. 6d. by the ſame Table is 62.525, and becauſe an U1- 
nite or Integer is the third term given, there needs no multiplica- 
tion, if therefore you divide 62.525 the ſecond term, by 16.16041 
the firft term propounded, the Quotient will be 3.2632, that is x 
pounds 5 ſhillings 3 pence, and ſomewhat more, as by the operas 
tion following it doth appear. _— 

* _ Diviſor  _ Drvidend Quotient, 
I9.16041) 62.52500000 (3.26321. 


_ 
— 


5748123. wn 
5043770 li Ss. de. 
a $4 0. 


3832082 

I2116880 

11496246 
6206340 


—_—_— 


5743123 
4582170 


< 33 32082 / 
750058 
X 
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TIT. Queſtion. Tf 5 Ells and a quarter of linnen Cloth coft 2 7. 
16 5 36 3 q. what ſhall 278 Ells and a half coſt at the fame 
rate * 

If you would work this Queſtion by whole Numbers, your eaſieft 
way is firſt to reduce all the terms into their leaſt Denominations, 
that is to ſay, the Ells into quarters, and the pounds, ſhillings, 
pence and farthings, all into farthings, ſo ſhall your 5 Ells anda 
quarter be 21 quarters, and your 278 Ells and a half will be 1114. 
quarters, and youtir 2}. 16s. $4. 3q. will be 2723 farthings, and 
then will your queſtion ſtand thus in whole Numbers. 


ugrters farthings quarters. 
It 21 —— coft 2723 — What Will —o— 7114, —coft? 


Then multiplying the ſecond Number by the third, that is, 2723 
' | by 1114, the Produ@ will be 3033422, which divided by 12, the 
E © Quctient will be 144448 farthings, which being again reduced in- 
; to pounds, thillings and pence, giveth 150. 9g s. and 4 pence, as by - 
the operation following doth appear. 


The OPER ATION. 
2723 21) 3033422 (1444431tq. 


I1il1i4 » ® © © ©. 0 
Io392 21 Or, 
2723 93 l. OP 
2723 —  -y-47 
2723 | 84 
Sans _ | 93 


3033422 
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But if you would work the ſame Queſtion by Decimal Numbers, 
you may fave the labour of reducing the verihs to their leaft De. 
nominations, for 5 Ellsanda quarter is in decimal Numbers 5. 25, 
and 278 Ells and an half is 278.5, and 27. 16s. 84. 3q. is in Deci- 
mals 2.8364, and then your Queſtion in Decimals will ſtand thus; 


Ells A Ells, L 
As 54.25 ; to 2.8364 3: $0 278.5 :; tO 150.4642. 


If you multiply (according to the Rule) the ſecond term by the 
third, that is 2.8364 by 278.5, the Produet of that multiplication 
will be 789.93400, which divided by the firſt term 5.25, the Quo- 
tient will be 150.4642, which Decimal repreſenteth 1501. 9s. 4 d. 
and ſo much in money will 278 Ells and a half coſt, 


The OPERATION. 


Ells h, 5 Ells, T 
5,25 — 2.8364 — 278.5 
2 785 

141820 
.  220Qqa2 
198548 
56726 


6.25) 7389-93740 (15044642 


I have 
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T have been the larger in this Rule, and eſpecially in this Exam- 
Ple, which is incumbred with Frattions ſufficient, becauſe T would 
have the Reader the better diſcern the difference between the 
Vulgar and the Decima}, way, and alſo to ſee how expeditious the 
one is over the other. Now this example being thus largely ex- 
plained, I ſhall with the more brevity paſs over the Rules follow- 
ing, giving one Example or two at the moft in each Rule. And 
thus much ſhall ſuffice for the. Golden Rule, or Rule of Three Dire 
in Fradtions, a 2 lf 


FS OECCSCTY 


4 


YIL. Of: the Rule of Three Reverſe. 


Queſtion. T. 


: Lends B. 2330. 16s. 84. fora year without Intereft, upon 
| condition that” B. ſhould do- the like courteſie for 4. when 
required, A. hath occafion for money 7 months; howmuch money 
ought B. to lend A. to: requite his courteſie, and ſave himſelf 
harmleſs ? | 
T will not in this place tell you what the Rule of Three Reverſe 
is, nor the manner of working: thereof, that being already ſuffici- 
ently declared in the firſt part, but give you the Example, and the 
working thereof which take as followeth; $o will the Queſtion be 
thus, ſtated; ay Ser uy 


months 


1. : 4 4 A - . >; 
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months IJ. $. d. mo0yths. 
3 : 93 © #3 
Which in Decimals ſtands thus, 


months A months. 
12 ; 23333333 
I 2 


BT 
23-333 
7) 2799:96 (399995 


3 


Here you ſee that 12 months and 7 months are whole Numbers, 
and ſo we let them alone without any Redution, but the Deci- 
mal of 2331. 6s. 84. will be found by the fore-mention'd Tables 
and Rules to be 233.33, Which is the middle term in the Queſtion 
and of the ſame quality with that, muſt the fourth - ſought be, 
therefore if (according to the Rule delivered in the firft part) you 
multiply 233-33 by 12, the Produt&t will 2799.96, which divided 
by 7, giveth in the Quotient 399.99, which is the Decimal of 4007. 
and ſo much money oyght B. to lend A. for 7 months. 


Queſtion TT. If when the price of a Quarter of Wheat is x /- 
sS., 6d. the penny white Loaf ſhall weigh 12 04. 16.P. mw. I de> 
mand what the 'penny white Loaf ſhall Weigh, when the price 
of the Quarter of Wheat is 7s. 64, the Quarter? 


Tf 
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If you place the Numbers according to the tenor of the Queſti- 
on, they will ſtand as followeth. | QU 


4% & OO Bw 8; <4 
J— 5—6 12—16 7T=6 


In Decimals, Thus, 


t. Oth, "00 
1-275 128 3709 | 
1.28 \ : PQ 16.3200 (4 3:5 535 
Io200 Rs ns ra Lara | 
2550 I500 
1275 "YO 
1 6.32200 | 1125 
I950 
is, 95 
Ou. P.w. Gr. 1875 
BE - 3 >.'P% 


Here if you multiply 1.275, Which is the Decimal of 1. gs. 
64d. by 12.8. which is the Decimal of 12 ounces 16 penny weight, 
you ſhall find the Produtt of that multiplication to be 16.3200, 
which being divided by .375, which is the Decimal of 7s. 64d. the 
Quotient will be 43.5, which is the Decimal, of 43 ounces, 10 pen- 
"ny weight 3 grains; and ſo much ought the penny white loaf to 
weigh, when the quarter of wheat is ſold for 7 s. 6d. 


—— 
—— 


VIII. Of the Rule of Proportion, conſiſting of five 


HMOEYS. 


Queſtion 1. 


E 1001. in 12 months yields 61. intereſt, what intereſt ſhall 
264 I. 16s. 54..yield in 15 months at the ſame rate? 

Set down your numbers in Decimals, as in the Example follow- 
ing appeareth, ſo ſhall you find the Decimal of 2641. 16s. 5 4. 
to be 264.3208, all the reft being whole numbers, having no 
Fractions joyned with them we negleA, and work with them as 
they are, ſo will the ſeveral numbers of your queſtion (if rightly 
diſpoſed) ſtand as followeth; ot 


Decimal Aritthmetick. 


159 


& M0Os l. : I, MO, 

If 100 in 12 gain 6, what 264.8208 gain in 15? 
I 2 6 
I200 1538.9248 
I5 
79446240 

I 5389248 
1200) 238338720 (19.8615:54 


I200 _ Or, 
I1833 LL '%: & & 


Your numbers being thus orderly diſpoſed, you muſt according 
to the Rule before delivered in the firft Part, multiply the firft 
and ſecond terms together, which in this Example are 100 and 
12; whoſe Produ& is 1200, which is your Diviſor ; Then multi- 
ply the three laſt terms one into another, as 264.8201 (which is 
the Decimal of 264.1. 16s. 5 d.)by 6, and the Produtt thereof 
will be 1588.9248, which Number again multiplied by 15, (which 
3s the laft term) the Produdt, will be 23833.8720 which is your 
Dividend, and this number being divided by your former Pro- 
duQ, giveth in the Quotient 19.8615, which is the Decimal of 19 1. 
l 175. 2d. 3q. fere, and ſo much doth the fimple Intereft of 264.9. 
16s, and 54d. amount unto in 15 months, after the rate of ſix per 
Centum for a Years ; | 


Queſtion 11, 
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Queſtion T1. Tf the carriage of 23 hundred and 3 quarters of any 
thing 127 miles, coft 47, 13s. 6d; what ſhall the cartiage of 47 
Hundred and an half of ſuch like commodity coft, being carried 

$x miles. | k 
, Place your numbers in order as in the following Example doth 
appear, then multiply the firſt and ſecond terms together for your 
Diviſor, and the three laft one into another for your Dividend, and 
ſo will the Quotient of this Diviſioa anſwer the queſtion demanded 
and the work will ftand as followeth. 


The OPERATION: 


Ld 


C. mil. L. Gl 
If 23.75 127 44675 375 3981 
«27 38L 
I6625 475 | 
4750 3800 
2375 1425 ; : 
ZOI 6.25 I 809 7:5 
| 4-675 
904875 
1266825 
Io85850 


722900 
2016.25) 846058125 (28.08 


'GOSTSYS 


O 
2428081 Or, 
— = YL 
2413000 28 2x © 

I508125 
| 1508125 


Here you ſee that the firft and ſecond Terms multiplied together 
produced 3016.25, Which muſt be your Diviſor, and the three laſt 
Terms being multiplied one into another, produce $4.605.81250, 
which number, divided by 3016.25, giveth in the Quotient 28.050, 


which Decimal repreſenteth 28 /, one ſhilling, and ſo much on 
| . the 


rf gs 


| Decimal Arithmitich 
the carriage of 47 hundred and a half coft being carried 2$i 
iniles; 6:6 
Queſtion IIT. Tf 24 yards of tuff of three quarters broad,. coft 
41. 145. what ſhall 328 yards of the ſame ftaff coft being 5 quar- 
ters broad. -- Ee 
,. If you place your numbers according to the direions of thig 
Rule, they will ſtand thus, | 


yards quarters I. S. OE oh yards : 4 
If 24 of 3 coſt 4 14, what ſhall 328 coft of 5 


Tn Decimals thus, 


yerds broad I, yards broad 
24. 3 0 280” 3 
"i x": 0 


52 2296 
I3J12 - 
I5 41.6 
LY 
72) 7708.0 (10764 


_— 


RE 


Oh FS - 
b. & d&- $00. 
107.1 I . mn 
$04 , 
_ 4.00 
360 
46 
.. Firſt, multiply the two firſt numbers, as 24 and 3 together, they 
make 72 for Diviſor, then multiply 4.7, which is the Decimal of 4 1. 
14 5; by 328, and the Produtt is 15416, which again multiplied 
by 5, the laft number giveth 77080; unto this Produd, . (that 
there may be a competent number of figures in the Quotient,) 
add two Gyphers, making it 7708000, which I divide by 72, vg 


the Quotient js 107.055, which is 107 J. Is; 64. and {o much is 


328 yards of ftuf worth, being 5 quarters broad. 


8 Py " bu R ” 
"__ Ye. ER 5 ; np Mw 
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' 1362 _ Decimal Arithmetick. 


IX. Of Barter. 


Wo Merchants having two ſeveral Commodities, are willing 

'.2 to Barter, or Exchange the one with the other. The one 
hath Indigo, which he will ſell at 4 s. the pound for ready money, 
but in Barter he will have 4s. 9 d. the pound, and the other Mer- 
chant hath Kerſies, which for ready money he will ſell for 3 s. 6d. 
the yard. Now the queſtion is, at what price he muſt rate his 
_— in Barter, to equalize the 9d. advance upon the pound of 

ndigo * 
4 The Tenor of the Queſtion is this. 


Tf 4s in Barter, require 9 d. what fhall 3s, 64. require? 
Tour Numbers placed will ſtand thus, 


& i ho 
$ Pp $3 -v 


In Decimals thus, 


E- ph. I. FA 
4 2 e375 175 
þ. Is 

% 7.5 

| 1875 

2 625 


i 
2) 656.25 (328 


o '_ Or, 
I 6 l. Ss 4. fo 
16 


Say then by the Rule of Three Dire, if 2 Decades or 4s. in 
'Bartec require £375, Which is the Decimal of 9 d. what ſhall 1.75 
Tequire ? Which is the Decimal of 3 s. 6 d. I. 


Firſt, 
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/ Firft, multiply 4375 by 1-75, the produtt is .65625, but being 
it isa Fraction, I cut off the two laft Figures, becauſe we require 
only three Figures in the Quotient, which divided by 2, giveth in 
the Quotient .3283, which is the Decimal of 7d. 3 q- this 7 4. 3 q. 
added to this 3 5. 6d. maketh 4 fhillings 1 penny 3 farthings, and 
ſo much ought he to rate his Kerhies at by the yard in Barter, to 
fave himſelf harmleſs, 


\ 


X, Of Fellowſbip. 


Hree Perſons A, B and C. bought 4ooo Sheep, which coſt 
4331. 6s. 8d. of which money A paid 2031. B paid 1651, 
15S. 84, and Cpaid 1140, 115. 


| Fir}, ſay by the Rule of Three DireR, 


1, If 4831. 6s. 8d. buy 4gooo Sheep, how many Sheep ſhall 
203 1. (which is #'s ſhare) buy? Anſwer, 1680. 


2, Say, If 4331. 6s. g d. buy 4000 Sheep, how many Sheep 
ſhall 165. 15s. 8d. (which is B's ſhare) buy ? Anſwer, 1372. 


3+ Say again, if 4831. 6s. $4. buy 4090 Sheep, how many 
Sheep fhall 1141, 115; (which is C's ſhare) buy ? Anſwer, 948. 

Your numbers reduced to Decimals and orderly placed will ftand 
as in the following Operation. 


EY 
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$64 Decimal Arithmeick. 


Firſt for A, 


b. ſheep : l. 
Tf 483-3333 buy 4000 how many 203 ? 
4000 


812000 © 


433-3333) $120000000 (1680 Sheep 


—— 


© 4833333 
32866670 


© 28999998 
"yoneno 


238666664. 
' COO00560 


Secondly for Be 


b. freep iS 
483.333 3—— 4000 —_—_—_6;.73 
SG 4000 


' 6631333000 - | 
483-3333) 6631332000 (1372 Sheep EY 


pn 


4833333 | 
17979990 


E | | 14499999 
: 34800010 


TR R————_— 


33833331 A 
96667900 ® 

| 9666665 

- © 124 


Thirdly 


; ET Reb oe oe ts 
a7 a - 


Decimal Arithmetick.. 
Thirdly for C. 


lis ſheep Pe. 
483-3333 —=4000 114-55 
eons 400g 
45320000 


: 483-3333.) 4582000000 948 ſheep. 


LE — 


. . 43499997 
23200030 


— a 


19333332 
38666980 


© 38666664. 
7 © WW 


The manner of Working, 


For A. multiply 203 7, (which is s ſhare) by 400s (which is the 
number of ſheep boright) and the Produtt is 812000 which 
number ſhould be divided by 483.3333, but being it is greater than 
$1200, I therefore add four Cyphers thereto, that T may 
have four: figures in the Quotient, and it makes 8120000000, 
which divided by 453. 3333, giveth in the Quotient 1690, and ſo 
. many ſheep belong to A. 

' @e. For B, multiply 165.7833 ( which is the Decimal of B's 
ſhare ) by 4000, (the number of ſheep bought) and it produceth 
6631332000, which divided by 483.3333, giveth in the Quotient 
1372, and fo many theep belong to B, | 

3- For C. multiply 114. 55, (which is the Decimal of C's ſhare) by 
4000, (the number of _ bought) it produceth 45820000,which 
number ſhould be divided by 483.3333, but being it is not large 


enough to give figures enough in the Quotient,I therefore add two 
Cyphers, making if 45 32000000, which divided by 483.3333,giveth 
in the Quotient 948, and ſo many ſheep ought C. to have. 

Now for proof, if you add the number of ſheep that A. 1680 
A, Band C. ſhould ſeverally have, you ſhall find them in B. 1370 
all to make 4000, which demonſtrates the Work to be C. 948 
true, E £0) 


4000 


XI Of 


F u66 Decimal Arithmatich. ai 
1 XI. Of Loſs and Gaiy. 
4 : F one Tar4 of Stuff coft 6's. 8d. and I ſellthe ſame agtin for $'s; 64. 
1 what ſhall 1 gain in laying out 100 li. upon ſuch a Commodity? 
; Take the difference between the price that your Commodity | 
4 coft, and the price for which you ſell it, that is, in this Example, 
4 the diffecence between 6 s. 8d.and 8s. 6d. which is 1 s. 10 d. then 
E- fay by the Rule of Three Direct, 
C If 6s. 8d. gain 15. 10d. what will 10017. gain ? 
L Tf you place your numbers according to the Rule of Three Dire&; 
A as they are here given, they will ftand as followeth, 
b $, d. Ho d. | li. I 
. If 6 8gain 1 10 what will 1co gain? 
Z In Decimals, Thus 
4 li. EM 
$3333 425 —100 
E: I 0 O 
= $3333) 4250000 (1275 
I ; 3333 
9170 Or 
It LY 
6666 127 10 
259040 
23331 
17090 
| 1 676 5 
#3 
Your numbers being placed, multiply +425, Which is the Deci- 
mal of 1 5, 104. by 100 /i, and the Produt is 42500, to which I add 
two-Cyphers( that I may have a competent number of figures in 
the Quotient) and it makes 4250000, Which divided by +3333) ns 
cima 
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Decimal of 65s. 8 4. ow in the Quotient 127.5, which i 
427 li, 5 Livers or 105 ſo there is 27}. 10s, gained in laying out of 
Ioo Ii. | | $56 

I will here prove this queſtion by the conyerſe; 

Tf by one yard of Stuff which is ſold for $s. 6 d; there was gained 
271i. 105. in laying out of 10017, Idemand what the faid ſtuff coft 
a yard at the firſt Hand ? : 

' Add 1001. and 27J. 105. together, and they make 1271. 19s: 
- "Then ſay by the Rule of Three Dire, 


If 1271. 10s. give Too Þ. what ſhall $5. 64. give? 
In Decimals, Thus 'F 


I OO 
425 


127.5). 42-500 (3335 


I2 75 425 


3325 
4250 Or, 
$a 
3825 C——8 
4250 


Here if you multiply 4425, which is the Decimal of $ s. 64. by 
100, you ſhall have 42.500, to which if you add a Cypher, you 
make it 42500.0, this number being divided by 127,5, which is 
the Decimal of 127. 10s. giveth in the Quotient .3333, and if 
you had added more Cyphers to the Dividend, you ſhould have 
had more Threes in the Quotient, and no other Figures, but theſe 
four are enough, and are a Decimal Frattion repreſenting 6s. 
$4. and ſo much did the yard of Stuff coſt at the firft Hand. 


XII. Of Loſs and Gain upon Time, wrought by the 
| Doble Rule of T hree. , 


F one Ell of Lockeram coſt me 25s. $4. ready mony, and1T ſell 
the ſame again for 2 5.. 104. the Ell, to: be paid at the expira- 
tion of three Months; I demand what I ſhall gain ia 12 Moaths, 
laying out 100 /. upon that Commodity ? 


T ois 
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_ This. and ſuch like:Queftions, although they may be wroughe 
by the Rule of Three Dire, at two Operations, "= they M BY 


rmed by the Double Rule of three compounded of fye Num. 
rs, Wherefore the Queſtion may. be thus Rated, t five Num 


If 25. 84. in three Months; gain 24. what ſhall 1007. gain in 


Ya Months ? 


If you take your Numbers out of your Scale, and plite them 


according as was direCted in the firſt part of this Book, you ſhall 

find them to ſtand thus, | | 
Theſe Numbers reduced to Decimals, and placed orderly ac- 
cording to the Tenor of the Rule, will ftand as ih the following 

Operation: | 
m6: 1 TT 
Tf 1.333 in 3 gain 83, what ſhall 1oo gain in 12 
2 loo 
3-999 $300 / 
= 


, 


16600 
$8300 


3-999) 99600 (25 ferb 
7998 
- 19620 ; 


19993 
375 


Your Numbers being placed according to the Tenor of the 


Queſtion, if you multiply 1.333, which is the Decimal of 2 s. $ 4: 
by - 3 months, the Produtt will be 3.999, which muft be your 
Diviſor, then multiply 83, which is the Decimal of 2 4. by 100 2; 
and it makes .8300, that again multiplied by 12 months, giveth 
for the Produt 9g60o for your Dividend, wherefore if you Divide 


99600 by 3999, it will give you in the Quotient 25 almoſt, which - 


is 251: for the Decimal Frattion remaining is ſo ſmall, that it 

wanteth not near a farthing of 25 7. and therefore we call it 25 1; 

and ſo it is exattly, as you may try, if you reduce all the Nambers 

to their leaſt Denominations, and work as is betore taught in V41- 

' gx Arithmetick. 3 god 
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i . Decimal Arithmetick. | ' 16g 
'Twillprove this Queſtion by the converſe. * 


£ Tf one Ell of Lockerham coft me 2 5. $4. ready money, for what 
+? - price ſhallIfell the ſame againto be paid atthe end of three months 
gs if 0 that I may gain 25 . in 1007. for 12 months? - 


4 x * 
— uh $4. 196 
YE) a. 5 * 
Sr ties; "+ oy 4 3 
4A - 
4 pg 
» 


F 


Say by the Rule of Three Dire@. 


** * Tf 1007. in 12 Months gain 251: what hall 25. 84. gain in g 
= Months ? ” 
-y If you Reduce your Numbers to Decimals, and place them at- 
| cording to the-Double Rule of Three, they wilt ſtand as followeth, 


I. 6 mM. 
LOO—I2—25—#,333-—} 
- - 12 25 
200 6665 
Ioo 2666 
n fad x : " " 
I200 33325 , 
1200) 99975 (83 : 
| 9600 Y 
. - 3975 4 
| 3600 F 
Yotir Nuntbers being thus placed, if you multiply 1001. by 12 * 


months, you ſhall find the Produt to be 1 200, which is your Di- - 
viſor, Then multiply 25 7. by 1.333, Which is the Decimal of 2s, + 
8d. and the Product thereof will be 23325, which —_— again by 
by 3, and the Produtt will be 99975 for your Dividend, this 99975. E 
divided by 1200, giveth ii the Quotient .83, which'is the Decimal i 
of 2 4. which 2 4. added to 2 s $4. the price which the Ell of Locker- 
am coſt, giveth 25, 104. and at that price muſt you ſell. the ſame 
. 2 one's time; ſo that you may gain 25 /. in the 100 /. ins 


\ 


Months. 
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Wes | XIII. O/ Exchanges. 


O give, or Exchange one Commodzry for another, or Commo- 
 |diry for Money; or Mcney for Commodity; or part Money and 
4 part Commodity, is called Barter : But Exchange (according to tho 
ordinary Notion of Merchandizing) is to give Coyn for Coyn that 
is, to give a Sum Of Moneymin one Place, for 'a Bill, ordering the 
payment of the like Sum (according to the Value agreed upon) in 
another Place, either at home, which is called {lan1, or in ano- 
ther Country, which 1s called Foreign Exchange. 
And as there is a Par of Zxchange of Money, ſo there is a Par or 
Equation of Weights and Meaſures, whereby-to value Foreigi Goods 
buuzh: or ſold in any two difterent Countries, &c. 
Now to perform this Work, there is nothing required more 
than the Golden Rule, (or Rule of Three) if firft the Rate, Ratio Or 
| Propertion between the Conus, Weights and Meaſures of any Tm 

Countries be firft known, Which is be obtain'd by Experience, rather 
| then taken upon Truft ;_All that 1 ſhall do in this Caſe, is to inftract 
the ingenious in the manner of Work ; and make uſe of ſuch Kates 
: l 3 57mg as ] und ſcrdown by Mr. Lewy Roberts in his Map 
E * 0] CANMETCES 


-- 
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1 ſhall illuftrate this Fre of Exchange, by the Working of ſeve- 
rai Queſtions thereunto relating. 


Purfiion I. How many Riders, feach Rider containing 11; 15 
2.4. 29.) muſtI receive for 2511. 65, 4d. 2 4. Sterling * 


| L. $. d. q. Rider L 6 4.4 Rid. 
| STXT2 2 CRATE ES. 34 
£33 5 60 4 2 26820 97 I. ws 4.4 


4 ere if you reduce your Numbers to their leaſt Denominati- 
2 ons, or {et them down in Decimals, and multiply and divide ac-, 
ET corging t0 the Golden Rule, you ſha!l find in your Quotient 237) 
4 ; and io many Kzders ought to be reccived for 2511. 65. 4d. 24- 
Sterling, 
Quejrign NN. How many French Crowns (each French Crown being 
Yalucd at 6 5. Sicrling) fhallT receive for 4921, 135. borhog © 
c 
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| Multiply and divide according tothe Goiden Rule, and you ſhall 
have in your Quotient, 1643, and io many French Crowns are to be 
received for 4921. 185, Sterling, 


Queſtion TIT. A Merchant delivered at Pary 1643 Cr owns of 6 s. 
Sterling the Piece, How many Pounds Sterling ought to be received 
at London ? 


| 

! s 

C J RE £ FC. | a ; 
- J As$ i + 6 5 En 

'} 2. nn 0 4929 

: 1 Multiply and Divide, and you ſhall have in your Quotient 492 7. 
C E- 18 s. and ſo much Sterling Money ought-to be delivered at Londow, 
F | for 1643 French Crowns, of 6 s. the Crown Sterling. wn 

> | Queſtion TV. If 4 yards at London, be 4 Ells at Anmerp, how 
- ” many yards at London make 84 Ells at Anwerp ? 

4] . 

r | Ell An. T.Lon. El] An. r. Lot 

t AS. 4 :. + 6 209 

s 

, And ſo many yards at London, are equal to g4 Eils at Antwerp. 


$ Queftion V. How many yards of London make 27 Ells of Antwerp 
| þ when 100 Ells of Aztwerp make 60 Ells of Lions, and 20 Eills of 
1 Lions make 25 yards of Londoy ? : 


s - The firs Work. 

| Ells Lions Tards London EUs Lions. 

20 25 60 
60 

| | 15oſo 
7m bo , | T5 fl an T5 
-. 
'» That is 75 Yards of Zondog is equal to 100 Ells of Antwerp. 


£3 


_ The Second Work. 


FH Els Antwerp Terds London Els Antwerp. 

22 _ 75 — 

S}| ET 

1] $25 ' 
$4 I5O 

Yards of London 


20125 facit 20.25 


Oueftion VI. Tf 1001. SteHling be 1341. 6 5s. 4d. Flemiſh, what 
15 one pound Sterling worth ? , 


1. ft. LE a6 MS L546 
As 3 109 1346 4 I © ped 
SG I : $1 34366 


100 124 3666 
Multiply and Divide, and you ſhall have in the Quotient 
1-24366, Or 1]. 65.109. 24. fere and ſo much is one pound Ster- 
ling worth. 


. Queſtion VIT. How many Ells of Franckford make 42 + Ells of 
Vienna in Auſtria, when 35 Ells of Vienna make 25 at Lions, 3 Ells 
of Lions, 5 Ells of Antwerp, and 100 Eſls of Antmerp, 125 Ells at 
Franckford. 


Coteus BASF obs. oa eat 
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EPI. An. ED. Fran. EP. An. EP. Fran. 
LJ) 200: 2 Sis $7 # 3. 


EIL Lio. ED. Fran. EIL Lio. ED. Fran. 
BY 3:4 ai M3 © 


EI.Vi. EI. Fran. EP. Vi. EI. Fran. 
$3: 236 . ; $6 3 $635- 5-25 


Thus have I given you a few Exchanges, I will here inſert ſome few 
Tables derived from Mr. Lewis Roberts his Map of, Commerce a- 
fore-ſaid, of the truth of which 1 am not a competent Judge, but 

ſhall leave that to the ſcrutiny of ſuch as have occaſion to trade 

into Forrezgn Countries. 
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1A TAB LE ſhewing what one pound 
of Averdupois Weight at London, maketh in 
divers Cities, and other remarkable places. 


One Pound of 
Aver-du-pois- j 
Weight at Lon- 
don maketh at 


{ 


| 


y 


- 


b AW 
Amfterdam 


Abevile 
Ancona 


Burdeaux 


Avigon 


Burgoyne 


Bolonia 
Bridges 
Calabria 
Calcis 
Conftan- 


tinople 


Deep 
Dantſick 
Ferrara 
Florence 
Flanders 


in general 
| Geneva 


Genoa 


Hamburg 


Holland 
Lisborn 


Lions 


Leghorn 


Milan 
Mirandola 
Norimberg 


Naples 
Paris 
Prague 
Placentia 


| Rochel 


_— TOR _=_ 


— q 


lb. 
.9615 
9 

01 | 
1.232 

I.12 

T-) 

«91 

1.25 


«9345 
Me ſuttle 
1.4285 groſs 
+92 | 
*95 
38x | 
1.07 common weight 
«98 filk weight 
-9 cuſtomers weight 
1.3333 
I.4285 
1.3333 
.38 
1.4085 
1.89 
83 | 
112 | 
13888 Rome 


[7 Rk ES Þ F 
; \ Rome _ GEE % 
as 44's . «075 by Vicont - | 
1923 Rovan c 4. *g017 common w, 
One pound of Sevil o8 
Aver-du-P0is , Tholouſa 112. 
weight aLow? Turin, «12195 J 
don makes at "7 NY 1.56 25 ſuttle q 
og [ 9433 grof | 
Vienna *$13 | 


The Uſe of the preceding Table. 


How much weight at Bolon7a, will 655 Ji. Averdupois make ? 0 


Look in the Table for Bolonia, and right againſt it you ſhall find 
1.25, Which ſheweth that one pound Averdupois at London is equal | 
- tO 1.251. at Bolonia 5 Therefore ſay by the Rule of Three ; 


If 11.4 Averdupois give 1.25 0. at Bolonia, what ſhall 635 1:. 
Averdupois give ? Anſwer 818.75. As by the operation following 
doth appear, 

Av. li. Bol. li. Av. li. Bol. 
= 206 7-5 655 : 818.75 


E 
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e pound 


Weight in divers Forreign Cities,and remark- 
able Places, maketh at Londor of ——— 


Weight. 
. C Ib. : 
ſ A Never EY 1.04 
Amſterdam ILL 
 Abeville 1.0989 
Ancona . 78 
Avignon ng $928 
[ Burdcaux 1.0989 
Burgoyne I.0980 
Bolonia $0 "70S" 

. | Bridges > Þ:.:1tþ 1,0204 i 
Ealabria be OTA fl #73 + y 
Calais | Sh +9345 r 
Deep 8 1.0989 ks 

\ Dantfick- *þ 4} -- 3862 n 

* Ferrara 7; <0112. «7 .? ; 53 
2 | Florence in? Z ; ft 

8 | general 0 "7 

L. | Geneva <1. "9433 

S | ſubtle >> > 1.07 

es e . Q JL 

S ) grols 2 7 

> | Hamburg S I.o865 
Holland - | 1.0526 
Lisbort - L135 

common weight } .Y +9345 
Lions flk weight E 1.0204 
7 cyftom weight I:111L 

| Loi 75 
Milan 7 
Mirandola = *75 
Norimberg. 1.430 
Naples 71 
Paris | 1.1235 
| Prague | 1.2049 
Placentia «72 
Rochel $528 

mt j 79.4 
J 


Rovan | 


£2. _ 
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by Vicount, 


71 12 


Rouan 


Sevil 
Tholouſa 
Turin 


common weight 


, | ſubtle, 
Venetia C groſs A 


Vienna 


One Pound Weight 
makes at L. of Aver. w. 
\© 
A 
© 


"na 
_ 
» 
Id 
(OS) 
CY 


The Uſe of the foregoing Table. 


' In76521:. weight at Mirandola, how many pound Weight of 
Averdupois ? | = 


Look in the Table for Miraudols, and right againſt it you ſhall 
$nd .75, which ſheweth that one pound Averdupozs is equal to E 
+75 or 2. of a pound at Mirandola, wherefore ſay by the Rule of 
'Three, | W- 7 


Tf 1 1. at Mirandola, gives .75 or 4of a pound Averdupojs, what — | 
ſhall 7652 1. of Mirandola give ? Anſwer 5739, as by the operation 
following doth appear. 


1t. Mt. AV. li. Mi. ; li. Av: 
AS 1 5 75 33 7652 Þ 5739 


_ 
* 


I: . tents. > Oo ow " p 
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* / £1 %, "wm, 
+ Zero! 77 T6 
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my 


2 TL ob. HSI , , 
ya) 4 webs T. 
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m_—_— ate —rnon—__s. 


A TABLE reducing Engliſh Ellsto| 
the bl res of divers Foreign Cities, and 


One Ell at London makes at 


_ remarkable Places. 
1 Mfterdam 1.6949 ? 
Antwerp 1.6666 
Bridges L.64 
Arras . I.65 | 
 Norimberg 1.74 TY 
Colen 2.03 Elk 
* 1,66 
Maſftricht 1:57 
Frankford 2.0866 
Dantſick 1.3833 
Vienna 1 
Paris +95 
Rouan 1,03 Aulng 
Lions ON 
Calais 1.57 
: Linnen { "5 
| Venice <6; 1.98 
F Lucques 20 
Florence 2.04 
Milan = 243 Braces 
Leghorn 26 ” 
—_ £ 3 I,0328 
Sevil 1.35 
Lisbon I, 
Caftilia NN 1.3875 
; Andaluzia 1.4625 C Vares 
; Granada 1.3625 
Genoa | 4.8083 Palm&y 
Saragoſa ; +55 
Rome +56 
Barſelona +7225 Fea Canes 
i Valentia I.212'5 wo 


"— 


_— 


Fi 
= p— Senerneytndd4n gpbcete do 4 Dh eco ect. + RM 
» - - 
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Y The Uſe of this Table, 


' In 632 Els at London, how many Braces at Florence ? 


Look in the Table for Florence, and right againſt it you ſhall find 
2.04, Whichſheweth, that one ZI] at London maketh at Florence 
2.204 Braces ; wherefore ay by the Rule of Three. 


If one Ell at Londdn ve 2.04 Braces at Florence, bow many "WP 
ſhall 632 Ells give ? Anlwer ts as by the operation following 
2 appear. 


Ell Low, * Gs Fl Elliov. BroFl. 
AS 1. 204 5 3 632: 3 1299.28 


hk, py” " 4 - "4 
% ts dh 2 of A ; Hs os 
: %s T7 - 
Ss p ſ ” » 
» FX . . + 
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ATABLE reducing the Meaſures of| 
| divers Foreign Cities, and As Places, 
| _to Engliſh Els. 
| | | RET 
| Þ Mfterdam 1 ( 459, A. PET 
Antwerp "198 + 2.41 rig alget A 
| Bridges «6097 |- _ 
. Ama: 606 ane.” J 
8+ | Norimbere. | «5474 —_ 
B <5 Colen +4807 "OY 
| Hy Liſle «6024 
b & Maſtricht | .. «6369 1 
| Frankford wy | '. «4792 
Dantfick = +7228 
{ Vienna | | «9396 
; V FRE -. 1.0526 
= Rouan | | +9708 
Y I Lions bz. «9836 
| D Calais S { +6369 
7 Linnen S | 2 
| r Venice &Lin __  $595-PR8 
_ Fa +5102 
S | Lucques ES | q- | 
S Florence == | e4QOI 
a & Milan == +4.347 b 
V | Leghorn 5 
Q Madera | «9681 
| $7499 
C Sevil | | 
>. Lizbon " 
|S. = Caftilia «7207 | 
| » JAndaluſia - 1 *7339 ; 
S JGranada | +7339 —_ 
. 
\ One Palmat Genoa . «2079 
{ " BW D » O © 
! = e*Saragoſa 1.8181 
S ) Rome. { 1.7857 
8 Barſelona | I.4035 | 
Valentia +0247 J 
| 


| Appendix. 


The Uſe of this Table. 


In 5727 Braces at Leghorn, how many Ells Engliſh. 


Look jn the Table for Leghorn, and right againft it you ſhall find 
$5, Which ſheweth that one Brace at. Leghorn maketh at London 5 or 
halfan Ell, wherefore ſay by the Rule o Three. 


If one Brace at Leghorn give .5 Ells at London, what Jhall $727 
Braces give? Anſwer 2863.5 Ells London. 


Br, Ie. . EI. Lon. By, Le. El. Lon. 
AS I 3 +5 $-53 $7727 5 236305 


© | 
| 
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XIV. Of Extrattion of Roots. 


1. FJ Or the Square Root ; That is, a Square Aumber being givens ' 
| to find the Rgot or Side of it in a Number ; which Root Or 

Side, ou g Mu}tiplied into it ſelf, muſt therefore produce that Square 
Numober. 

The Reaſon of this Rule is taken from the IVth Propoſition of the 
Second Book of Euclid, which faith ; <> Im 

If a Right Line be divided by chance; the Squares made of the 
Parts, togetber with the ReQangle made of the Parts twice, is Equal 
zo the Square of the whole. | | 


ILLUSTRATION. 
A 20 E B. 
15 $4 
5 
75 25 
L I5 _ 5 R 
+ 
225 15; = 
409 ; 
E | R D 


Let the Line AB, be divided by chance in the point E, it is ma- 
nifeft that the Square of AB, that is to ſay, the Square ABDC, is 
equal to the Square of LO, that is of AE, and to the Square of EB, 
and to the two ReQangle Figures of AO and DO, that is the Re- 
angle AO (which is made of the Parts AE, and BE) twice; ac» 
cording to the Propofition. | | 

Now let AB, be ſuppoſed 20, AE 15, and BE 5, | 

Then the Square of AB, (which is made by multiplying the 
Root 20 into it ſelf ) is equal to 400 OR 


4 


KK - x92 Of Extrattion of Roots. 


And the Square AE, that is, 15 times 15, isequal to 225 


And the $quare of BE is 5 times 5 25 
And the ReQangle AO, 5 times 15 _ .. 5 
 Andthe ReRangle DO, 5 times 15 Fi 
4 ; | In all:;400 


Which is equal to the Square AB, as before. 


The Geneſis, for ExtraQing of the Square Root. 


4 . Example I. Let it be required to find that Square Number, whoſe 
E Side # 57. | 


- 1. Write down the Rog 57, as in the Mar- 
= - ot ine, with the interval of one Figure between 
z z | - (ne Bhs Bs 5 and the 7, and draw a Lie under them 
= and alſo, two down-right Lines, the one next 
| 49 after the Figure 5, the other after the Figure 
— ——— 7; ſo that the Numbers to be found, may be or- + 
. 32 | 49 | 9quare gqerly placed for Addition.; Then let the Root 
given be ſuppoſed to be divided into theſe two 
Parts, $oand 7; Then, 


T1. Multiply 5s into it ſelf, the Produ@ is 25, which ſe tunder the 
1ine, and under 25, Unite under Unite. . 

TIT. Double 5, and it makes 10, which multiply by 7, makes 
703 _— ſet under 25, but one place forward towards the Right- 
Hand. | 


IV. Mnltiply 7 into it ſelf, the Produ@ is 49, which ſet under 7, 
Unize under Vrzte, and draw a Lineunder all. 


V. Add the three Numbers between thetwo Lines together, in 
the ſame order as they ftand; the Sum of them will be 3249, 
Which is a Square Number: And the Koor of it 57," which may be 
proved by multiplying 57 by 57, for the Produt will be 3249. 


- Example 11. Se if the Number 752 a Root, 
= '7]..32 [Root -- Were broken) into theſe two Parts 7and 323 
_ * the Sum of the Produds ariſing from the ſe- 


= 48 veral Branches between the Lines found as 
fi hs PR the firſt Zxample, the Sum of them will be 


| $24, a Square Number, the Root whereof 
55 | 5v2 | 4>quare eg y ; _ 4 


7 T; To 


J 


Of Extrattion of Roots, 18> 
To Extratt the Square Root. a 


- When a Number 1s given to have the Square Root thereof Ex- 
Gated, as ſuppoſe this Number 3249: Set the Number down as 
in the Marginez and make a Point or Prick over 9g, the place of 
Vnity, And another over 2, the ſecond Figure from it towards the 
left Hand ; obſerving the ſame order ſtill if there were more Se- ' 
condary Figures in the Number given 
—} — Then,draw down-right Lines 
on the Right Side of each Figure that 
hath a Prick over it: And put a Quo- : 
tient Line, (as in Diviſion) on the 3s 
right. fide of the given Number, and 241 
ſo your Number is prepared for Extrq- . 107) 7 | 49 | Reſolvend 
#ion,and'will ftand as in theMargine.; ' 7 | 49 | Produd 
And to - perform the Work of Ex- '© | 00 | Remain. 
ration, follow theſe Direfjons, 


45 | (57 Root 


T. Seeing 32 (being the Figares of the firſt Period) not being 
a Square Number, find the neareft Square Number among the nine 
Digits, which is leſs than 32, which'you will find to be 25 (for 36 
is greater) whoſe Root is 5, ſet 5 in the Quorzent, and 25, the Square 
of it, under 32, and draw a Line under all; And :Subſtrating 2 5 
from 32 the remainder 7 {etunder the Line.. | 


II. To this Remainder 7, bring down 49 (the two Figures of the 
next Period) lo will the Number be 749, which you may call the 
Reſolvend Then on the Left-hand of 749 make a Crooked Line 
Toy a Quotient, in which put the double of the Figure 5 in the Quo- 

zent, Which is 10, and ask, how many times 10 can you have in 
74, the anſwer will be 7 times; put 7- in the Quetzent, to 5, 
making it 57, and alſo in the other Cuoriznt, making that 107; Then 
multiply 107, by 7 (the 'Figure laſt pit in the Quotients) and the 
Produtt will be 749, which ſet under 749, and ſubftratting it from - 
749 above, the Remainder will be #othing ; which ſhews that the 
Number 3249 1s a Square Number, and that the Root thereof is 57. 
As in Example 1 of the Geneſis. OS 


Example Il. Let is be-« required to find he Square Root of 
27846729. 

Your Number being ſet down, with Points over the proper Fi- 
gures , and down-right and Quotient iines drawn, as was before di- 
rected, and as yon ſee here done'in the Margine : You may begin 
your 'Extra#;on in'this manner. 
| &. Le 
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184 Of Extrattion of Roots. 

1. The Figures of the Fir Period being 27, the neareſt Square 
Number thereto is 25, whoſe Koo is 5 ; ſet '5 in the-Quorient, and 
25 under 27, and under it draw a Line, and ſubſtrafting) 25 from 
27, the Remainder will be 2, which ſet under 25. 


SL > # e:#:8 II. To this Remain- 
| 27 | 84 | 67 | | (5277 Root der 2,bring down the 
25 | two Figures of the 
102) ] 2| 84 —"TRelolvend next Period, Viz. 84, 
.oloeat - | 'Produdt + - __ the 

_—_— IT —T>crlrcnd NTT Aeforvends. 
1047) | _o oF 7 111. Double the 
LE: _ _ — Figure in the Quo- 
10547) | 7 38 | 29 | Reſolvend tents, it makes 10, 
7138 | 29 | Product yh fer ina Quo- 
| . | © | 00 | 00 | Remainder. tjent, on the Left- 


- hand of 284, and 
ask, how many times 10 in 28, the Anſwer will be 2; ſet 2in the 
Quotient for the oor, and allo in the other Quotient by 10, making 
it 102, | 

IV. Multiply 102, by 2, the laſt Figure in the Root-Quotient 
and the Produt will be 204, which ſetunder 234, and Subftrafting 
204 from 284, the Remainder will be 80, which ſet under 204. 

V. To this Remainder 8o, bring down the two Figures of the 
next Period, viz. 67, making the ſecond Keſolvend to be 8067. | 

VI. Double the Quotient 52, and it makes 104, Which ſet in a 
Quotient on the Left-hand of the Reſolvend 8067, and ask, how 
many times 104,, may be had in 806, the anſwer will be'7 times; 
put 7 in the Root Quotient, and alſo in the other Quotient on the 
Left-hand, making it to be 1047. | 

VII. Multiply this Quotient 1047, by 7, the laſt Figure put in- 
to the Root Quotient and the Produtt will be 7329, which ſet un- 
der $667, and Subftratting 7329 from 8067, there will remain 738, 
which ſet under the Line, | 

VIII. 'To this Remainder 738, bring down the two Figures of the 
next Period, viz. 29, making the third Reſolvend to be 73329. 

IX. Donble the Root Quotient, which 1snow 527, and it makes 
1054, Which ſet in a Quotient on the Left-hand of the Refolvend 
73829, and ask how many times 1054 may be had in 7382 ; the 
Anſwer will be 7 times, put 7 in the R6ot Quotient, and alſo in the 
other Quotient, on the Left-hand of the third Reſolvend, making 
that Quotient to be 10547. 

'X. Multiply this Quotieat 10547, by 7, the laſt Figure put in the 
Root Quotient, and the Produtt will be 73829, which Subſtracted 
from the Third Reſovend 73829, the Remainder will be nothing ; 
which ſhews that the given Number 27845729 is a Square _ | 

/ þ x 
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Of Extrattion of Roots. 189 
ber; and the Root of it is 5277 z Which may be eaſily proved by 


Multiplying 5277 into it ſelf for the Produtt of that Multiplication 
will be 27346729» 


Other Examples for Praftice, 


| (1.) 5 [03 | 50[387 |21 | (22439 Root 
4 4 
42) | 1 | 03 2 E--2 Reſolvend 
= | 8 | Produda 
444) | 19 | 50 | Reſolvend - 
_ | 11716 os 
4483) | 4 74 | 37 Reſolvend 
1 | 24 | 49 | Produtt 


44869) | 40 | 35 | 21 | Reſolvend © 
j 40 | 38 | 21 | Produ& 
gn | | Þ} 00 | co | oo | Remainder, 


4.3 
(I.)|9| 42 | 49 | (307 Root 
9 FA 
60) [o | 42 | 49 | Reſolvend 
(07s) | Produtt 


607). |__| 42 | 45 | Prodnt 
| |] 00 | oo | Remainer 


A Third Example of a Number not Square, 


_ 


(III.) | 64 | 25 | 03 | 06 | (8917 Root 
| 64 | 4 FE 
1601) 28 | 03 | Retolvend 
=—_— 16 | ol Product 
16027) 12 | 02 | 06 | Reſolvend 
_ — | 31 | 22 + 89-1 Product _ 


| | | 80 | 17 | Remainder. 


This Given Number $42803c6 is not a Square Namber, for you 
ſee, that after the Extra&ion is ended, there remains $017, which 
makes the Numerator of a Fraction 4 and then, double the Rout 
and add a Unite to the double, and and it will be 16035 for the 
Denouminator ; and ſo the near Rovt of 642302506 will be 89 1754241. . 
Bb This 


"as 


134 Of Extraition of Roots. 

1. The Figures of the Fir#' Period being, 27, the neareſt Square 
Number thereto is 25, whoſe Root is 5 ; ſet 5 in the- Quotient, and 
25 under 27, and under it draw a Line, and ſubſtrafting) 25 from 
27, the Remainder will be 2, which ſet under 25. 


"3 OY: OE 3 II. To this Kemain- 
| 27 | 84 | 67 E (5277 Root der 2,bring down the 
.-." V8 | two Figures of the 
102) | 2] 84 | Relolvend @ Next Period, VIZ. 84, 
” ® O4. | | 'Produa I, - 6 agg the 

_ T—TDS.cGl;..i NIC AeforVends. 
1047) $0 al A III.” Double the 
' 3 ac 2 0 = Figure in the Quo- 
10547) | 7 | 38 | 29 Reſolvend tjent 5, it makes 10, 
it 38 | 29 | Product _ which ſet in a Quo- 
| | © | oo | oo | Remainder. tient, on the Left- 


ny hand of 284, and 
ask, how many times 10 in 28, the Anſwer will be 2; ſet 21n the 
Quotient for the Xooz, and alſo in the other Quotient by 10, making 
it 102, 

IV. Multiply 102, by 2, the laſt Figure in the Root-Quotiens 
and the Produ# will be 204, which ſet/under 234, and Subftratting 
204 trom 284, the Remainder will be $0, which ſet under 204. 

V. To this Remainder 80, bring down the two Figures of the 
next Period, viz. 67, making the ſecond Reſolvend to be 80679. 

VI. Double the Quotient 52, and it makes 104, Which ſet in a 
Quotient on the Left-hand of the Reſolvend 8067, and ask, hew 
many times 104, may be had in 806, the anſwer will be'7 times; 
put 7 in the Root Quotient, and alſo in the other Quotient on the 
Left-hand, making it to be 1047. | | 

VII. Multiply this Quotient 1047, by 7, the laſt Figure put in- 
to the Root Quotient and the Product will be 7329, which ſet un- 
der $c67,. and Subftratting 7329 from 8067, there will remain 738, 
which ſet under the Line, 

VIIL. To this Remainder 738, bring down the two Figures of the 
next Period, viz. 29, making the third Reſolvend to be 73329. 

IX. Donble the Root Quotient, which isnow 527, and it makes 
1054, Which ſet in a Quotient on the Left-hand of the Refolvend 
73829, and ask how many times 1054 may be had in 7382 ; the 
Anſwer will be 7 times, put 7 in the R6ot Quotient, and alſo in the 
other Quotient, on the Left-hand of the third Reſolvend, making 
that Quotient to be 10547. 

'X. Multiply this Quotieat 10547, by 7, the laſt Figure put in the 
Root Quotient, and the Produtt will be 73829, which Subſtracted 
from the Third Reſovend 73829, the Remainder will be nothing ; 
which ſhews that the given Number 27845729 is a Square __ | 

| _ ber; 
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ber; and the Root of it is 5277 3 Which may be eaſily proved by 
Multiplying 5277 into it ſelf for the Produ& of that Multiplication 


will be 27346729. - 
Other Examples for Praftice, 
| (1.) 5 03 50 | 37 21 (22439 Root 
443)- Fx 109 | | Reſolvend 
NE” 84 | Produdtt _ 
444) | 19 | 50 Reſolvend - 
JESTER. 72 L /_ 176 | | Product 
4483) | I | 74 | $7 Reſolvend © 
1 | 24 | 49 | Produtt 


44869) | 40 | 3S 1 21 | Reſolvend © 
40 | 38 | 21 | Produt 


| | | 00 | co | oo | Remainder, 


- . Re 
(11.)|9| 42 | 49 | (307 Root 
9g I 
60) [o | 42 | 49 | Reſolvend 
os) Produ&t 


607). |__| 42 | 45 | Prodn& 
| |] eo] oo | Remainer 


A Third Example of a Number not Square, 
_ 


(II.) -| 64] 28 | 03 | 06 } (8917 Root 
64 i © En 
1601) | 28 | 03 Retolvend 
42 16 | ol Product 
16027) 12 | 02 | 06 | Reſolvend 
. | [| 11 | 21 | 89 | Product _ 


| | | 8 | 17 | Remainder. 


This Given Number $42803c6 is not a Square Namber, for you 
ſee, that after the Extra&ion is ended, there remains $017, which 
makes the Numerator of a Fraction z and then, double the Rovt 
and add a Unite to the double, and and it will be 16035 for the 
Denominator ; and ſo the near Rout of 64230256 will be Bo 1752212. 
Bb Thijs 


I 90 ., Appendix. 
This is the uſual and common Way ; But to find the broken parts 
- of th2 Root more exactly, you muſt add a competent Number of 
Pair of Cyphers, to the given Number; as if you would have 
the Root to the 


Tenth Part of aU- 
Hundred nite, you muſt 
Thouſand I thenaddto the 
Ten Thouſand Number. 


And in ſo doing, the Broken part of the Root is always a Deci- 
mal, confiſting of ſo many Places, as there are Pair of Cyphers 
annexed, | ' 

So, if this Number 43623 were a Number given, to find the' 
Square Root of it, tothe Thouſand part of an Unite. 

Firſt, ſet the whole Number down, and Point it as before ; And 
becauſe you would have the Root to the Thouſand part of an U- 
nite; add to the Number Three Pair of Cyphers, and point them 
allo, ſo will the Work ſtand as in this Example. 


Cyphers, ©c. 


CC Oeh Dd 


tt oo fall » 
(IV.) 1 35 | 23 | 00 | 00 | 00 | (208.561 Root 
4 | - 
©8 136 j 2 | | Refolven 
ig | | | 64 | | Produtt 
4168) 3 | 59 | co Reſolvend 
| ] | 3 | 33 | 44. & I Produtt 
EE Tear0 1 | T1417 | Refolvend 
| | pf ©5 | 96 Produtt 
4177222) | | © 50 | 04 | co | Relolvend 
| | | | 41 | 77 | 21 Produtt 


IT 1 | $] 26 | 79 | Remainder. 


And then if you Extratt according to the former direQions (and 
as you ſee here done) you ſhall find the Root to be 208.861, and 
yet there is a Remainder of 82679, to which if two Cyphers were 
added, the next Figure in the * ago will not amount quite to 2. 

And if according to this Artifice, you would Extra& the Square 
Root of 10, you will find it to be 3.162, ©c, 


To find the Square Root of a Vulgar Fration which js Commenſurable, 


You muſt firſt Reduce the Fraction into its Leaſt Terms ; for its 
may ſo fall out, that the FraCtion in its given Terms may be Incom- 
menſurable z but being reduced to its Leaft, it may be Commen* 
furable; And then, This is the 

RULE»: 
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ExtraT the Square Root of the Fratiou's Numerator for Numerator of 
the Root : and the Square Root of the Denominator of the Frattion, for 
the Denominator of the Root. 


Example. Let it be required to find th? Square Root of this 
Fraction +32. 

This Fraction reduced to it's leaft terms is .*-f, and now, the 
Square Root of 16 is 4 for the Denominator ; and the Square Root of 
49, is 7 for the Denominator ; ſo the Square Root .;.*2 or £5 is 2. 

Alſo, the Square Root of 43.5 will b2 found to be .5, and of-;+, 
to be 3or + 3 65, | 


To ſind the Square Root of a Ceommenſurable Mixt Number. 


For the EffeQting hereof, this. is the 
R-.U-L-E. 


Reduce the Mixt- Number into an Tmproper Frattion 3 And 
then, the Square Root of the Numerator and Denominator of thar 
Improper Fraction, ſhail be the Square Root of the given Mixt 
Number. 


Example. Let it be required to find the Square Root of this Mixt 
Number 3433. | 

This Mixt Number reduced .into an Improper Frattion, will h2 
2222 Which being in it's Leaſt Terms, needs no more reducing : 
So then, the Square Root of 2209 is 47, and the Square Root of 
641s&, and the Square Root of th2 Mixt Number 3437. (or of 
3292)iS *70T 57. | 
| Note, Whena Mixt Number, or a Proper Fraction is Incommen- 
ſurable to its Square Root, prefix this Character | y/ ] betore it, ſo 
the Square Root of 72 will be thus exprelled, y q 7: —Allv, th2 
Square Root of 2.3 muft be thus expreſſed yq-*-3 . For theſe and ſuch 
like cannot be exprefled by any Rational Numbers whatſyever. 


II. Of the Cube Root. 


AD is a Solid Figure, contained under Six equal Squares, 
(Euclid, Lib. 11. Def. 25) and may be fitly repreſented by a Dyc. 


Of Cube Numbers, 


Of Cube Numbers there are Three diftiatt kinds or Specizs 
vitze Single, Compound and Irrational. 


B b 2 le Sirple, 
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I92  Appeniaix. | _ 

I. Single, Such are called Single Cube Numbers, which are made 
of any one Single ſignificant Figure Multiplied Twice into it ſelf ; 
As 1 Multiplies nothing,and ſo is both Root and Cube;But 2 times 2 is 
4,and 2 times 4 js 8:(© that 2 is the Root,and 8 the Cube : alſo,z times 
3189; and 3 timesg is 27; and here 3 is the Roor,and 27 the Cube. 
And ſo of all the Nine Digit Numbers, as in this Table. 


IS) Fu | F4 
< |? 4 7 
dl LO 2 
> : Multiplied into And that Multiplied i 
w q 5 Sit ſelf, produceths 2. H_ =_ end _ + 125 
S | 65 | the Square Num- 36 pro -roag tne Cu ao 
& | » | ber. 49 Number. 343 
= is 64 512 

L9 | 81 J L729 


2. Compound, \nch are called Compound Cube Numbers , whoſe 
Koors conlift of more Figures than One; So, if 12 be the Roox, then 
12 times 12, Viz, 144 is the Square ; and 12 times 144 is 1728 the 
Cube ; Alſo, the Cube of 22 is 10648, ©. | 

3. Irratiozal; Thoſe are called Irrational Cube Numbers; whoſe 
exaCt Cube Roor cannot be found out by any Artifice yet diſcovered, 
Either in Whole Numbers, Fraftioys or Decimals; and ſuch are the 
Cube Roots of 2,4,7,10, and infinite others. 


The Geneſis for Extrating the Cube Root. 
Example, Let 7t be required to find that Cube Number ; whoſe ſide,or 


Root 7s 57. 
1. Set down the Root 57, with the interval of 


© bw two Figures, between 5 and 7,as in the Margine ; 
i325 |... |  anddrawa Line under them, and alſo two down- 
$2Z | os right Lines,-one next after 7, the other after 5, 

7 | 235* for the more orderly placing of theNumbers to 

| 243 be added ; Then let the Root given be ſup- 

1% Þ 293 | poſed to be divided into two parts,viz. 500 and 7. 


2. Set the Cube of 5, which is 125 under 5 

( Vxites under Vnjzes, &c.) and the Cube of 7, which is 343, uridcr 

L, > pee Places, below the Cube of 25, (Unites under 
MICS. 

3- Iriple th? Square of 5, which is 25, and it makes 75, which 
Multiply by 7, and it makes $25, which ſet under 125, and place 
forwarder to che rizht Hand. | 

4. Triple 5,it makes 15, waich Multiply by 49, (the Sqnare of 7) 

| it 


o 
a Wc © 


E 
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it makes 735, which ſet under 525, one place forwarder towards the 
right Hand. | | 

5. Draw a Line, and add all the Numbers together, in the.ſame 
order as they ftand, and the Sum of them will be 185193, which is 
a Cube Number, of which $57 is the Root : Which may be eafily 
proved, by Multiplyirlg 57 into it ſelf,and that Produ@ again by 57,fo 
the laſt Produd will be 185193» | 


Other Examples for Praice. 


4] --8| | 04 < jD 
a " TRO 1-6 
38 | 4+ 218 | 7: . 

7 | 68, 21 | BF « 

e12 | SE 

"10 $92 - 970 | 299 


To Extra the Cube Root, 


Whena Number is given, to have the Cube Root thereof found 3 
You muſt, Firft, write the Number down; then put a Prick over 
the firft Figure towards the right hand, which is the Place of 
Unitesz and fo over every Third Figure from that Place of Unites, 
towards the left hand : Then, by every Pointed Figure, draw a 
down right Line, for the more urderly ſetting of the Figures to be 
added and Subſtratted ; and alſo a crooked Line for a Quotient, on 
the right Hand, and ſo is your Number prepared for Extraction 3 
For the performance whereof, obſerve theſe following DireCtions. 


Example I. Tet it be rcquired to find the Cube Root of this Cones 
pound Cube Number 185193. 


i. Set down the Number given 185193 and make a Prick over 
3, the Place of Unites, and mitiing two Places, make another Prick 
over 5; Then make a Crooked Line for a Quotient, and by 3 and 5 
draw two'down right Lines ; So will your Number ftand thus, 


— m_ 


2. The three firſt Figures of the given Number towards the Left 
Hand, are 185, which is the Firſt Period ſeek (by the foregoing 
Table) the neareſt Cube Number to it, being leſs ; which you will 
find to be 125, whoſe Cube Root is 5 in the Quotient, and the Cube 
thereof 125, Whoſe Cube Root is 5, place the Root 5 in the Quo- 
tient, and the Cube thereof 125 under 155, drawing a Line un- 

der 125, and Subſtratting it from 183 5, there will remain 60, —_ 
| et 


5 © ++ pp 


__— the Line: And fo is the Firft operation,for the Firſt Period, 
ended. | 

3. To the 60 which remained, bring down the three Figures of the 
\next Period,viz. 193, making the 60 to be 60193,which is called the 
Reſolvend: under which draw a Line ; and then the work will 
ftand thus. | 

4 4(s 4. Triple the Root in the Quotient 5, it 
185|193]Reſolvend makes 15, which ſet under the Reſolvend, in 
125 ſuch order, the place of Unites in this Triple, 
Go[193 may ſtand under the Place of Tens in the Re- 


X ſolvend ; ſo the Triple of the Root 5, being the 
15, ſet the Unite 5 under 9g, the Place of Tens in the Reſolvend and 
then the Work will ftand thus. 


185 | 193] (5 
125 
60 | 193 | Reſolvend 


| 15 } The Triple of the Root 5 


5» Triple the Square of the Root 5, and it makes 75 (for 5 times 
5 15 25, and 2 times 25 is 75) Which place under the Triple of the 
Root, in ſuch order that the pla ce of Unites in this, may ſtand under 
the place of Tens in the Triple ;|And then the Work will ftand thus. 


al 
185 [193 | (5 
wed 
60 | 192 | Reſolvend 
__| 15 | Triple of the Root 5 ET 
7 | 5 | Triple of the Square of the Root 5 


——_— 


| —_—_—_—_—_— 


6. Draw a Line under the Triple of the Square of the Root, and 
add that and the Triple of the Root together,in the ſame order as 
they ftand, ſo ſhall their Sum be 765, for a Diviſor ; under which 
alſo draw a Line, and the Work will ſtand thus. | 


185 | 193 | (s 
125 


— cd eta — —— 


——— A 


"7 | 65] Divitor 


—— 


7 Draw 


2 2 c nn 
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7. Draw a Crooked Line on the Left-hand of the Reſolvend, 
in which place this Diviſor laſt found, viz. 765. to which the whole 
Reſolvend (except the place of Unity) mutt be a Dividend ; that 
is, ask how many times 765 you can have in 6019; the anſwer will 
be 7 times, Which put in the Quotient: And this 7 is the Second 
Figure of the Root; And then the Work will ftand thus, 


ta I93 (57 . 
[ 125 


765) | 60 | 193 | Reſolvend 


; ; 15 | Triple of the Root 5 
7] 5 Triple of the Square of the Root 5 


R—— 


{| 7 | 65 | Diviſor 


8. Cube 7, the laſt Figure in the Root Quotient, and it is 342, 
which place under the Reſolvend, in ſuch order, that Unites may 
ſtand nnder Unites ; ſo will 243, the Cube now found ftand under 
193 of theReſolvend ; And the Work will ftand thus, 


| 13s 
125 


192 | (57 


1 


755) | 60 | 193 | Reſolvend 


15 | Triple of the Root 5 
7 Triple of the Square of the Root 5 


| | 7]|5 | Diviſor 


$ —_ —_ ys | : 
- | | 343 | The Cube of 7, the laſt Fig. in Qno. A 


g. Multiply the Square of 7, the laſt Fiznce of the Root, name- - 
ly 493 by the Triple Root next under the Retolyend, vis. by 15, 
and the Produtt wffl be 735, which placz under 343, (the Cube 
laft let down) in ſuch order, that the plac: of Tens in rhat; And 
then will the Work ſtand thus, 


18 


; 
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| 185 | 93] (57 


I25. 


——_—— 
— 


765) | 60 | 193 | Reſolvend 


| | Is | Triple of the Root 5 p 
7 | 5 | Triple of the Square of the Root 5 


OT IOROY —— —_—_—— 


p | 7| 65 | Divifor 


| 243 | The Cube of 7,the laft Figure of the Root. 
| 7 | 35 | TheSquareof 7, by the Triple Square of 5 


10. Multiply the Triple Square of the Root 5s, viz. 75, by 7, the 
ſecond Figure of the Root, the Produtt will be 525, which place 
under 735, in ſuch order, that the place of Unites in this; may ſtand 
_ the place of Tens in that: And then will the Work ftand 

us, 


| I85 | | (57 
125 


765) | 60 | 193 | Reſolvend 


15 | Triple ef the Root 5 
7] 5 Triple of the Square of the Root 5 


—— 


| 7] 6s | Diviſor 


Boney eo 


343 The Cube of 7, the laſt Figure of the Root 
\ 7 | 25 | The Square of 7,by the Triple Square of 5 
$2 |5 Triple Square of Root 5, in the Root 7 


Laftly, draw a Line under the. three laſt Numbers, and add 
them together in the ſame order as they ſtand, and their Sum will 
be 60193, which may be called the Subtrahend, becauſe it is always 
to be Subftrafted from the Reſolvend ; But in the Example, they 
are equal one to the other and the Remainder is 00000,which ſhews, 
that the given Number 185193 is a Compound Cube Number, and 
that the Cube Root of it is 57. And ſo the whole Work will ſtand 
as here you ſee, 


185 


13s 
125 


Of Extra#tios of Roots. 


| 93 (57 The Root 


735) | 60 | 193 | Reſolvend 


[als 
7 


| Triple of Root 5 
| Triple of the Square of Root 5 


Diviſor 


5 
1 718 | 
| 343 
7 
82 


35 
g 


The Cube of 7, the laſt Figure of the Root 
Square of 7, by the Triple Square of 5 
Triple Square of Root 5, in Root 7 


60] 193. 


Subtrahend 


| og | ooo 


\ 


Remainder. 


Now, If - compare this Example, with the former Geneſis, 


you ſhall fin 


that the firſt Number there 125, will be equal to the 


© neareſt Square leſs than 135 ; And the Second Number there, 525 
15 the ſame with the Triple Square of the Root 5, multiplied in the 
Root 7 — And again, the third Number there 735, is the ſame with 
the Square of the Root 7, multiplied in the Triple of Root 5 :; 
And laftly, the Number 343 there, is the ſame with the Cube of the 


Root 7, 
Another Example for Prafice. 
. 4-0 . 
95 256 | 152 | 263 | (4567 Cube Root. 
4 
- 492) [| 31 | 2566 | | { Firft Reſolvend- 
| | 12 | | Triple of the Quotient 4. 
4 F'Y Triple Square of the Quotient 4. 
[4498 | { Diviſor 
25 Cube of laft Figure inQuotient 5 
3 |. 00 | Sq. of 5, in the Trips Sq. of 4 
2410. Triple $q. of Root 4 in Root 5; 
|27{125]___} | Subtrahend 
60885) | 41731 [15% | | Second Refolvend: 7 
| £1 39 Triple of 'the Quotient 45 
607 | 5 TripleSquare of theQuotient 45 
| | 608 | 85 | | Diviſor PET 
216 Cube ot 6, the lait Fig. in Quot, 
| 43 | 60 Squ. of 6, by the 'Irip. * of 45 
{ 31645 [© Trip. Sq. of 45, in the laſt Fig. 6 
| 3 | 693 | 816 | | Subtrahend Cn 
6239443) | | 


| 437 | 335 | 263 | Third Reſolyend 
CL 


6239448) 


K 
A * 
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198 
0230449) |, [437 | 236 | 252 | PCaicd Reſolv2nd (456 , 
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| 13 | 6: Triple of the Quotient 456 
62 } 350 | 8: | Triple Square of the Quotient 
|__{_ 62 | 394 1,45 | Divitor Cs 

43 | Cubeof 7, the laſt Fig. in Quot. 

670 | 32 | Sqof 7,by the Trip. $4. of 456. 

426 | 665 | 6 T Tri.Sq.of 458,in laftFig.inQuo.7 

| Subtrahend Th 

co | Remainder, 


XNote;-when at any time in your ExtraQion, you find a Subtra- 
hend to be greater than the Rulolvend next before (from whence 
it is, always to be Subſtracted) your work is erroneous; and muft 
be rectined by putting a lets Figure in the Quotient. 

In the two foregoing Examples, both the Numbers propoſed 
proved to be exact Cubical Numbers: Wherefore, T will here add 
another Example (ready wrought) of a Number not Cubical, and 
{hw how to find the Frattion part of the Root in Decimal Parts, 
to-the 10, 100, 1cco, Oc, parts of a Unite, or farther if the niceity 
of the work do {o require, _— 

Let therefore the Cube Root of this Number 23455789, 'be re-. 
quired to be found. ; 

The Number b-ing written down, Pointed, and the Cube Root 
thereof Extracted, as is done in the following Operation ; The 
Cube Root will be found to be 286, and then-'there will be a Re- 


 mainder of 63133, now to find the Root nearer; add to the Num- 


ber given, 3,6,5 ur 12 Cyphers, whereby to attain more Decimal 
Parts. in the Root : — So in this Example I have added twice three 
Cyphers; with which, I go on with the Extraction till T have two 
Decimal Parts in the Root': For the Root is 286 Integers, and by the 
adding of the fix Cyphers, it hath two Decimal Parts in the Root, 
namely .25/ which 1s too little; For that Work being ended, you 
will find a Remainder of 1732359375, to which, if you add three 
Cyphers more, there will be 3 Places of Decimal Parts in the 
Root; but this gives the Root to 5+ part of ; a Unite and if more 
Triples of Cyphers were added, it would give the Root to the 
—==, Or ,-;;< Part of a Unite, ©ce 
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3, 


126) |} 15 | 456 | | R 1h cud 
= | Ju [ 

I | 2 % 

SU Eo i 0 


456 o00 | 000 | (286.25 


73g 


FER TH | | Suhtrahend 
23604) | 1 | 504 | 759 Ticionnd 
Li 
| 235. Si uae: 
[1236 fog Ep In. 
- z: 
| 30 | 24 
_rſau|2 
T*] 441 | 6<6 | | | Subtrahend 
2454739) | |_63 | 133 | oco | | Rewlvend 
Tal? | 
24 | 528 |8 E: = 
| 24 | 547 | 35 | | Diviior 
Font "INN C Ho —— 
34 | 32 
F: *% ag |lo77}s | E: | 
| 42 | 111 | 92S | | Subrrabead 
245739926) | 14 [ 021 | © _ | 00) MIR. 101 Vf nd. 
HF | 
[ 457 | 313 
|_| 2] 457| 399} <6 | Divilor _ 
125 
4: 146 | 50 
12 286 566 | © 
1 [ 12 | 288 | 712 | 625. | Subtrah? ad 
+1 IAAF 
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To find the Cube Root of a Vulgar Fraftion, or Mixt Number. 


Let the Fraftion or Mixt Number be firſt Reduced into its 
Leaft Terms; And then, this is the 


RULE. 
The Cube Roots of the Numerators and Denominators of Vulgar Fra- 


the Cube Roots of theſe Fraftions or Mixt Numbers. 

So, this Proper Fraction ;-72, neither the Numerator nor D2no- 
minator are Cube Numbers; but Reduced to its leaſt Terms it be- 
comes ;, and then, the Cube Root of 8 is 2, and the Cube Root 
of 27 is 3, ſo that the Cube Root of the Proper Frattion, is 3. 
Alſo, the Cube Root of this Mixt Number 20 5+, will be found 
Þ to be *4-or 24. For the Mixt Number 20-5; or Improper Frattion 
; : 337. being in its Leaft Terms; the Cube Root of 1331, 1s 11 
for the Numerator of the Root, and the Cube Root of 64 is 4, for 
the Denominator of the Cube Root. 


Note, Wheg a Vulgar Frattion or Mixt Number is Incommen- 
ſurable to its Root; ſuch are uſually thus expreſſed, viz. The Cube 
Rgot of + thus c 2 3 and the Cube Root of 2 3. thus c 2.4, &c. 
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Of Tztereit, Simple andCompound; Diſcount or Re- 
l bate of Maney, and of Aquation of Payments, 
YZ &. With Tables of all of them. 


Oney put out to Uſe, js divided into Three Parts, viz. 
Principal, Time and Intereft ; The Firft ſignifhes the Sum, 


| or Value, of the Money, or Goods ſo Lent — Time is the 
Forbearance of it ; as Years, Months, Weeks or Days — Intereſt, 
is the Profit that ariſeth from the other Two. 

Uſe or Intereft, is either Simple or Compound — Simple Inte- 
reft is Computed from the Principal and Time only , upon a Certain 
Rate agreed upon, But — Compound Intereft (after the Firſt Year, 
or vther Time Limited fox the firft Payment) attradts a _—_ 
ona 


tions or Mixt Numbers; ſhall be the Numerators and Denominators of 


td i wr. 


onal Uſe impoſed upon the 67. or other Rate due at the firft Years 
End, (if continued longer) And therefore is called Compound , 
or Intereſt upon Intereſt. 


ms 


I. Of Simple Intere#t, 


| Toh the Arithmetical Working of Queſtions whereof this is the 
PROPORTION. 


As the Principal and Time, for which a Loan is allow'd, 
Is to the Intereft thereof ; 

So will any other Sum of Money to be Borrowed, 
Be to the Intereſt for the ſame Time. 


Example 1. What is the Intereſt of 14.57. for a Year, at 61, per 
Cent. for a Year. 


Proport. ] As 1001. ; is to 6h; Sois 1451. ; to 8.701. 
_—_ 


Multiply 1451. by 61. the Produ8# will be $70, which divided by 
1001. (by cutting off rwo Figures) the Quotient will be 8.79; which 
Reduced ts 81. 145. for the Intereſt of 1451, for a Tear. 


Example TI. What is the Intereft of 2501. for 5 Months, at 37. 
per Cent. per An, | 


As 1001. in 12 Months : Is to $1. 
Propot-y So is 2501. in 5 Months; To81. 6s. $4. 


RULE, 


Multiply 1001. by 12 The Produft will be 1200 for a Diviſor : Then 
Multiply 250 by $1. the Produ& will be 2060, and that Multiplied by 
5 Months ; produceth 10000, for a Dividend: Then 10000 - divided by 
1200 (adding Cyphers) giveth in the Quotient 8.333 1. 

Which $.333 Reduced, is 81. 6s. 8. for the Intereſt of 2501. 
m 5 Months, at 8. per Cent. 


Example TIT. One lent 6501. which was re-paid again at theend 
of 6 Months, 3 Weeks and 3 Bays; What came the Intereft thereof 
to at 6 per Cen. 


Proport. 


Of Extrattion of Roots. - 20T | 
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202 Appendix. 


As 1091, in 265 Days: Tsto 61. | 
Sois 650. in 192 Days; To 201. 105. 3d. 3 q. fere. 


RULE. 


Proport. 


Multiply 365 by 100, the Produft will b- 36500 for a Diviſor : Al- 
fo, Multiply 650 by 6, andthe Produt of that by 192, the Ia Produft 
wil! h? 748800; For a Dividend : Which Divided by 39500, wil] grve 
#1þ- Quotient 20-515, And Anſwers the Queſtion. 

For the Quotient 20.515 Reduced, is 201. 10s. 3d. 3q. andſo . 
much doth the Intereſt of 650 1. amount unto in 6 Months 3 Weeks 
and 3 Days: (or 192 Days) at 61. per Cent. per An. 


ExampleTV. What will the Simple Intereſt of 265 1. 13 5. 4d. 1 q. 
amount unto in a Year at 61. per Cent. per Ant. | 


As ico. Is to 6Jl. ina Year 
Proport.5 $0 is 2651. 135. 4d. 19. To I< 1.185.9d. 29. ina Year. 


RULE. 
"Pp 


Reduce the 265 I. 13 $.4 d. 1 q. into a Decimal, and it will be 265.667, 
This multiplied: by 61. (the Rate of Intere) produceth 1594, which di- 
vided by 100 (by cutting off two Figures) the Quotient will be 15494 1. 

Which Reduced is 15 /. 18s. 9d. 24. for the Intereſt of 265 ]. 
135. 44-19. fora Year, | 


PROBLEM. 


How to find the Intereſt due upon any Sum of *'Money, for any ” 
Number of Days, and at any Rate of Intereſt ; 
For the Working of Queſtions of this Nature, This is a 


GENERAL LKULE. 


Multiply the Principal Sum by the? Rate of Intere# ; and that Produ#t 
by the Number of Days propoſed : This 1a8s Produ# Divide (always) by 
36500, (the Number of Days in one Tear, with two Cyphers added) the 
Quotient will 3nuſwer the Queſtion demanded. 


Example 1. What will the Intereft of 7501. amount unto, in 232 |f .«'\ 
Days, at 61. per Cent. per An. ? oh D 

Multiply 752 (the Principal Sum) by 67. the Rateof Intereſt ; 
the Produtt will be 45125 which Multiplied by 232 (the Number 
B of Days) produceth 1045784 ; Which Divided by 35590. (adding 
Lf Gyphers | 


SY. 4 
WORE oF 


at RR 


44; » . . TROP EIN ET F Sb * 
” 2 at = n " ; 4 "+ 
-” WS wyY Ta. » - by Cv > 
5 4 2 © * * » 
- : . 


Of Tntere#t, Simple and Compound, 9m03 
Cyphers if need be) the Quotient will be 28.677, which Decimal 


FraQtion Reduced, is 287. 13s. 7d. And ſo much will the Intereft 
of 7521. amount unto in 232 Days. 


Example TI. What will the Intereſt of 87. 10s. amount unto, in © 
' 120 Days, at 9 1. per Cent. per An. | 


& 
The Principal Sum — _ , — $05 
The Rate of Intereſt — —_ 9 
. The Produd is - — ; 
Which Multiplied by: the Number of Days, 120 
The Product thereof is - 869400 


Diviſor * Dividend Quotient 
36500) 86940.000 (2.382 


Which Quotient Reduced, is 27. 7s. $4. for the Intereſt of 
$01. 105. In 120 Days. | E | | 
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| - -., Pete Diſcount, or Rebate of Money; This is the | 


. portion, isthe following Table of Niſtountor Rebate 
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PROPO RT10 N, 


Raton hk and its Intereſt ata Years end, 5 . | 3 
to IOO & | | : ; 
So'is 100 1; X X | | 

To the Preſent Worth of 1001. . © 1 


"6 ſe at VI. FCewt. 
As 1c61. is to 1001. "AE" Pe 


$0 is 1001. to: 9434 1. 


Quotient * d. q. 
I00.009800 (94.3396 Or, 18 10 2 


Diviſor Dividend 
106) 


So that 1001. to be paid at a Years end, is worth in preſent Mo- 
ney 941.68. 9 &. 24. ; | 
, And this-is the difference between Intereſt and Rebate: For you 
axe not ve 64, out of 100]. to be paid at the Years end, but 
$:3s 24.29. which is leſs than 6]. by6 5.94. 2 q. Thus for a 
Car. | TA Bo - hy ; 
'Bur.if you would know the Rebate of any other Sum, at any 0- 
r Rate, and for any other Time, More or Leſs than a Year 
I-hen uic this | | | 


” 


PROPIORTTON. 


As 4001]. with the Intereſt thereof for any Time required, 
' Is to 160 1. | | b, 
So is the Debt due to be Paid at tbe Expiration of that Time 
: To the preſent Worth thereof, - | 
Fxiample. If a Legacy, or other Sum of Money, as 345 1. become 
dueto be Paid at fix Months end ; What Sum of Money will diſcharge 
 * Proport.?]. AS 103 l. ist0 1001.50 is 3454. to $34» 9511. 


Divifor - Dividend Quotient 
© 103) 34500.000 | (334-951 


Which Quatieat 334-951 reduced, -4$ 3341. 195. 0d, 14. andſo 
mnch opght to be paid for the 345 /. abating for the faid 6 Months | 


' 101.05. 11 d, 2 q. whereas the Intereftthereaf for the ſame Time, 


is 101.7. the Difference being 6s. 2 q, And according to thisPro- 
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Equations of Payments. 212 


ITE. Of .Aquation of Payments. 
T7 Qritions of Payments, are.of Two kinds 4 vi: 

1. Several Equal Paymietits, due at Equidiftant Tires: 

2. Of ſeveral Unequal Payments; at ſeveral times ndt Equiz 
diftant. ; T5 $05 8 3g EEO) ly | 

For the Firft of thefe ': | Aquation'of. Equal Paymetnits at Equi- 
Aiſtant times z This is the General | "EP 

57 RULE 
| From the whole Account of the Annuity, or; Monthly Paymetit; 
Subftratt the Aggregate of the feveral Payments ; and the Re- 
. mainder (if yearly) multiply by 365: Or (jf Monthly) by 364416 


Days. Then, Divide that Produ& by the Annual or Monthly Ins 


tereſt of the ſaid Aggregate; and the Quotient will give the Num- 
er of Days before the Erid (or Term) of the Annual ot Monthiy 
ayment: | 
' Example T, 1f A,be to Pay unto B10ol. per 41. for Five Yeats$ 
and they agree, that A ſhall Pay to B, the whole 5co 1 at one intire 
Payment, at6 per Cent : The Queſtion is, What time before the 
Expiration of the whole Five Years, A muſt Pay B the 500 1; 


According to the RU L E, 


” L; 
_ From the whole Account of the Annuity in the Five Years, $6b 
Subftralt the Aggregate: —————————_——_—_—_—_—_— 
The Remainder is— —_ 65 
Which tnultidlied by — —_— 365 
The Produ&t will be —=—=—=——————————— 21560 


That Divided by 3o(the Five Years Intereſt) the Quiof. i= 7356 
_ So that the 500 7. muſt be Paid 730 days before the expiration of 
the Five Yeats: Divide then 730:by 355 days; the Quotient wilt 


b- 2 Years : So that 'A muftPay unto B; the $00 1. at the end of 
Three Yeats. | 
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Example 11, .. A is to Pay-.unto B, 621. per Ay#um far Four Years, 
but they mutnally agree, that A hall Pay- the Aggregate of the 
whole Sum, v7: 248 at one intire Payment, at 6 1. per Cent. 

How many days before: the expiration .of- the whole Four Years; 
muſt this Payment be made ? FF 

Look in-:the following, Table of 6. per. Cent. for the Accountof 
1001. in 4 Years, which you will find to be 436 : This multiplied 
by '62 (the Annual Payment).the Product: will-be [27032 3. And 
that Divided by 1co, the Quotient will be 270.32 1. for the Account 
of 62 1.in 4 Years : +—Being thus prepared.z Proceed according to 
the RULE; asfollowet tte vet exe | bo 


1. The Annual Payment for 4 Years, js 6 2.00 
2. The Account of oo in 4 Years, is 2 7 0.3 2 
3+ The Aggregate of 4 Years Payment, is — ' 248.00 
4+ The Annual Ifitexeſt of, | A ereoat2 14.88 
Out of the whole Account . n = = iba = 2 70.32 
 SubſtraQt the Aggregate, ———= — 4.0 
OOnOIA Ty T7 (+4 ns X : X 
The Remainder is mer nmr nn — 22.32 
Which multiplied by 365 days 36- 
The Pcodu& "ROAD, ELAIET? __ CORO $146.30 
Which Divided by the Annual Intereft—————— x1488 
- The. Quotient is | m—_— 47.0 


And ſo many Dayes before the. Expiration ofthe Four Years,muſt 
the Sum of 248 }. be Paid, at One intire Payment. 

For Proof hereof I ſay, 
" If 2987. be putoutat Intereft at 6 7. per Cent. for One Year, and 
172.5 Days: Ifay, If the Intereſt thereof in that time do amount 


unto 270.321, the Work is Proved Thus 3 

The Intereſt of 1 1. for 1 day, 1s 0001643383 
Which mnttipled by ———_— — 5 4 745 
The Produtt is — — o899996925 
Which multiplied by rem tr nn 248 
The Produtt is —— - —z97760 
To which add — maj = 2 4 8 
The Sum jiS—— n—_— v ,199997 7680 


Proving 
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: HEQUarions, of. ee. 


Proving the Work to be ExaCt.. 
Hitherto of Yearly Payments: + Nowffor Monthly Payments. 


Example 1II. A is to "Pay unto B loo 1. a Month, for Five 
» Months: At what time. uk NG DAY. if #0 ne e jptice Payment, at 


Rd BFe,Ce 7 25 20 ppeeinss wp ara 

A he Infereſt of 1 I. foi one Month, is's 242 1D 
Rep Wh LAS by 500, is the Mogchly ing wy | cf Je 
| 09.4 Yip » «ER >” FE eo oe OM EY 2551;? 
OS ka wt - 

"2 5. Tre "Y Arkount of 5/ Monthly: Payments. of nag is t5: © © 

The Double of the Monthly Intereſt. lied WK! > $5 


11235959 Js > 0-5 p<] 7 —_ = 
ay The. Whole. Amount .- — - $05 
3- From the Wh6l&Amourit 505, 35, Dedutt the Agrey =z '5o 


*#$/19 
The Remainder is — 005 


4. Mu Kiplyo36 416: (the: Days ,in a complzat.. Month) py 5s T 
= Produtt th, 152-530z;:which Divided: by 2.590 REM lopthl 
Intereſt br: 50e4.) the Quaticnt will b220.832days.; 
and abou 29, hours,, which is two compleat Months bares &5 
, Months : | rs '3 Months afrat- the dayof- Ry my 1k Fer oo 
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__ the Equation of Unequal Payment, at ini 
- 50k IE. | 

5 miner of Work will beſt be underſtood by Exatnple, 
* Therefore, -- 


Pres I, One Owes gool: whi h he is to Pay, at to ſeve- 
ral Unequal Payments; Viz." &t the end of Four Months3os 1. at 
- the end of Six Months 1601. And at theend'of:: 12 Monrhs 100T, 


i 
o 


+ 44 


two Parties ? 
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' To Reſolve Queſtions of this Naw 3 Thy is the General 
RU L EF, 


ka the true attiount ofeach of the Sas: from the Firſt day 
of the Agreement,to the Laſt day of Payment; as ſuppoſing them-to 
be forborn.to the Laft, Then put of thar, Dedud the Aggregate 
of the Reſpettive Payments, and multiply. the Remainder (iff An- 
nual) by 355 Days, (if Monthly) by 39.416 3, and the ProduA, 

Divide by the Annual or Monthly Intereſt of the aid Aggregate z 
' And the Quotient gives the; Number of: Days, from the Laft day of 
Payment 3 Accounting backwards. 


y 


ED) The manner of the Work is as a fulowet. 


Firſt, The Length of. Time fromghe he > Day for! Agreentent, to tho 
_Laft Day 0 of the Payment, js juſt 12 Months. 


4H ©: $0 Then, - 
. I; 2067. Payable after 4 Months; and: _ BT ut. 


2” 7 


y- 
[1 »- 


+6 the endof 12 Months, hath 8 Months <p 2vFK to: 11; _y 2 O 
w Account for, viz. you: 


3.006 


II. 1oold. Payable: after 6 Months, __ being 

| þorn to the end of 12 Months. hath 6 Months = 

. (© Account for, v7. | 

IL To theſe Suns add the. _n——_nheneg  ouoo_o———nn y ado O59 
The Whole amount is " op Ho 
TV. From the Whole amount. 515-1, Subftraft the _ 

Aggregate of the Sums * Ee 5 © ojo © O q 

h The Remainder! OH £1, 5 00 520 00 


* Being thus far praplzed: The Propartion is, 

As 2-51. (the Intereſt of 500-2.) for I Mouth) in 22s ; 

Is to 1 Month 3 ry 3 S867 097%, Oo 4; 20 7 

S015 15. (the Remainder) | =/tþ A coa ain) 
To6 Months, © WIS. SEUEIENINE 


As 2.51; 1s to 1 Mon: : S0 js 1591: to 6 Months : And that 
Relolyes the Queſtion ; So that if the whole 5001. be Paidat6 
yon. on ead, there will be no' Loſs or Dammage to either Debtor or 

reditorz. 


Far 


Equations of Payments. 93 - 


For the Proof of this, 


].. 300 1. was Du= at 4 Months end, and being con- / x. 
tinued 2 Months longer, the Intereſt for 2 Months j5 303500 
31. and'the Whole amount inn———— 


II. 1001. Paidat6 Months end, which is the me, | | 
it was Due, .is therefore juſt ————————— 006 


INT. The other 100 7. Paid at 6 Months before the * 
time there muſt be an Abatement made of 2 /. and is. 9 7.00 


3 £/ oO LS Ts | The Total 5 © 0.0,0 


© $9thatas there is in the Firſt Suman Increaſe of 3 7. and in the 
"Laſt a Decreaſe of 3 7.. which'are to be ſetone_againft the other, 
"-and the Whole amount is the Aggregate of the'Reſpettive Suns 3 
and being Paid at the end of 6 Months, makes the Equation jul! 
ano; Srv bog 61.0 2 ot rows af 1d note: 
Example' 1. A Owts to B 1001: per Annumfor Five Years, and 
they agree, that A ſhall Pay it off at the end of any of the Four 
Years; for at the end of Five Years nothing Leſs than the whole 
.560 4, will Pay the Debt, _ £ 


| = Fifft' 7. - (451.6129 

.  . Thus the Preſent SecondC Years Y474-5762 

5.» © "Worth of the whole prAIre, end is SOPOe 
, Amount «601. - {/ FOUT 528.301 

Tet FE INE Fifth 560.0000 


; _ ' Hd of the rei. | 
mL | 136 

9433902 528.3019 
 Y183:92856f S0 is, Y500.0000 

a 269.49 152 >560l.<, 474.5762 
J351-61290\ to 451.6129 
430+70923 430+7690 . 


>1Is to 


ppm. 
IV. Other Rakes for Equations , Payments. 


Shall here inſert ſome St ey Rults for the Mi vations of. Pa E 
I mentsz which (although not. lexatt)are performed with —_ 
2aſe :; And although in great Sums and long times of Payment, 
there may be ſome ſmall Difference: Yet!ſmatl:Sums arid ſhort fimes 
being of more” frequent Uſe, and the' Difference bur ſmall ; Tſhall | 
here ſhew the manner of Working _ this 5 other Ways. 
!, 10-1: TS £5 


bs ihen the Terms'-of Pirie are ell 


Example "A A Owes to.B yoo 7. tobe Paid at Four Six Months 
gat: 18,. 100 Lat. 6 Months, z09// - at. 12 aw) if Ioob af 13 
Moths; and. tool. at 24 Moths 3 it iSagreed to Pay-the whole 
- Mong Af; One intire Payment, Bat is the;true time of; Pay- 

- ment pi ITC MI L 

In this Qu: i both the Sums to he Paid, wad the Times of | 
Pho. ate E. pals and to 6 Reſolve the Geſtion, . JW (6the | 

'Ul [iy ( 


i -; M -DOU-L Ew #4. - 3 2343 - Y & 


Add Ong Term of Time of Payment to the op of Time 


given; - And-hatf that N. Ot of Terms ſhal] be the Time of 
Payment; LEA 20 


S 


In this Queſtion, the Terms o1 yment: are "Row; and, ediftance 
of each of them Yix Mopthis z in. 24 Months, to which Add One 
Term more,and'it makes 30 Mon t1as; the half whereo 1s 15 Months; 


;  Atthe ptratoani —_— T1 ape; £ the Payment is tabe made. 
CI 219 1 {11:00 3 tres +6 | p 
Example It. If Abe to Vayanids'B, 1064, a:Fpar for Five years; . 
At what Term of Time muſt A # Pay” _ mote _ at One | 
intire Payment ? 90 / 10 | FE 
Here the Terms of Time are Sire ta: n 
the half whereof is Three yearss —_ phichada One hereof, he pied to A 


Pay unto B the whole '5@0 1. a ntire Payment. And this a- 
grees _y with the Firſt Exam , EF the ah way of Working, 
»*J 

Example In. A i5t0 Payainto B P2431 I. Four ®. qual Payments? 

708 621. at 1 8 Months; 62 1.; at Sg 6>lyat. 35; Months: 

and'621.at 48 Months: howaacky ime = d:itto FR paid at One _ 
»1ntire payment : 3 

, Add 


EG 015 4th " 
4 a &+ PFs "5 x "IM 
PARCEL ' OOO RIS 
Rt 4% % : RAT. : F 
» N 


"ab WA 7 


| HAquations of Payments. 2 Ig . 
Add 12. Months to the 48 Months, and they make 60 Months x 
the half whereof is 36 Months; at the end of which Time; Ais to 
pay unto' B, the 248 }. at One entire payment: And-3o Months 
contains 547-5 Days; exaUtly agreeing with the foregoing Second 
Example. ! : A TY Ry : 


IT. When the' Sums of Mony, and Times of Payment are Different. 


Example 1. Ais to pay unto. B, 4oo1. in this manner 3; viz. 100 to 
at 3 Months; 100 1.at6. Months; 1oo1.at 12 Months; and 100 }. 
at 24 Months ; At what time will it become payable at One intire 
payment 2? — III | | 

To Reſolve this, or the like, Queſtion; This is the 
bel RULE. 

Multiply the ſeveral Sums, by the Times of their ReſpeRive Payment 3 
and add them altogether : Then Divide that Sum by the Whole Debts 


and the Quotient ſhall give you the Term of Time, for the Entire Payments 
4 Once. E | 


I200 


Fe 9 © 300"J 
Thus, 1007. Multiplied ng - "2 600, Pound. 
12 

24 2400 * 


The Sum. is —4500 


And this Sum Divided by 4007. the Whole Debt, giveth in the 
Quotient 11.25, or 11 Months and One Quarter of a Month; At 
the Expiration of which' Time (after the 'T'ime of Contract) muſt 
the Whole goo 1. be paid at Once ? | 


Example TI. 4 is to pay unto B,'a Legacy of 500 :7. in this man- 


ner; 3ool. at '4 Months: '100'}.:ats Months; and 1001. at 12 
Months : At what Time muſt it be paid: at Once ? - 


2300 \ 4 ' *\-I20C | 
100 © Multiplied by 4-6 > makes 2 600 Þ Pounds. 
100 | 12 __ UY1200J-+ 


500 The Sum 3000 


Which Sum Divided by 500, the Quotient is 5 Months, and at 
: tat 


) 


ak "Ig C* Co , 
Je Ge. nan, OS 'Y vy Wed 
M $7 5G SA wer Ee? th, 
: 4 Re Is a 3; 
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220 Appendix. OLE 
that Time ought the 500 7. to be paid at Once: And this agrees 
with the ſame:Queſtion Wrought by the Preceeding Example I. . 
- And this Reſolves the Queſtion according to the Intereft Table ; 
or, 


| 300 4 " HRT 
The Intereſt of 2 1007 For 6 > Months, is? 3 > Pounds: 
100 ”12 6 
| - - 


And the fntereft of 5001. in 6 Motiths, is 15 2. © 
But to Reſolve this or the like Queſtion more exa&tly, is by the: 
Rebate, and not by the Intereſt of the Mony ; And then; 


| , L. : f. Jo d. q+ 
| '\ 300 \ 484 A294 2.4 1 
The Rebate of< 100 For 67 Montlis,is / 9 7. I. 9. © | 
$ (ole) 123 9 4+ 6. Js 2 


Total — 8 Go IO. IO. 2 


But the Rebate of 00 ], for 6 Mon. is but —4 85. 8. $. 3 


The Difference ——o © o. 2. 2. @ 
And thus much concerning Simple Intereft and Rebate; 


IV. Of Compound Intereft : With the Conſtrutti: 
on and Uſe of the Tables thereof. 


He Tables, which I ſhall here ſhew the Zonftrution and 

Uſe of are in Number Five; And all of them Calculated ac- 
cording to the Preſent-Rate of Intereft by Law now eftabliſh- 
ed in England; that isto fay,.at Six Pound per Cents per Annum 
for a year, Compound Intereft: Ard from x year to 3x years ; The 
two Firft of the Tables (as being of more frequent Uſe than,the o- 
ther three, whichare deduced from them) are Caculated for Years, 
Months, Weeks and Days: And the other three but for Years on- 


pound Intereft . Mony may be comprehended and Solved 5 The 
Tables here follow ; And after them their Conſtruction and tiſes/ 


ly ; And by one or other of theſe Five Tables, all Queſtions of Com- | 


4 


[ |S) +43 KY ha '' a 


TABLE | 
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TABLE T. 


Shewing what One Pound be- 


born any number of years, 
nonths, weeks and days, (un- 
der 31 years) will amount un- 
to ; Accounting Intereft upon 


Intereſt at VL. per Cert. 


| nn Won -—w_— 
et: Toe 


Vp. d* s WS - » -» 


| Dec. P. 


n—_—_—_— 
L.06000 
1.12360 


1.26248 


1.41851 
1.50363 
| 1.59384 
| 1.68947 
1.79084 


Ml RE GR 1-4 


| 

| 2.13292 
2.2H09O 

2.39055 


2.54935 
| 2.69277 
2.85433 
3-02559 
© 3-20713 


| 3-39956 
3*60353 
3-81975 
4-04893 

| 4-29187 
4.54938 
| 4.82234 

| $,11168 


5.41338 
$7 4349. 


I.19102 | 


1.33823 | 


1.89929 | 


| 


| 


I 
2 
3 
4 
5 
6 
7 
8 


I 
ﬆ 


\ , | Weeks. 


Months. 


1.094857 


1.009750! 


1.014674 
1.019613 
1.024576 
1.029593 
1.034574 
I-039910 
1.044571 
1.049756 
1.054855 


f 


 ——__————— ene | 


ents. 


"TT AMRES .- 

Shewing the Decreaſe of One 
Pound, Or, what, One'Pound at} . 
the End of any Number of| 
Years, Months, Weeks and Days 
(under 31 years) is. Worth inj 
ready Mony, Rebating Intereft 


upon Intereſt, at VI. per Cenr. 


Sod 4G. * PP = I» ORs 200 CFE: IE 
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S wu Few wwl 


Dec. P, 


| 889996 
839919 
«792093 
| 4747958 


-665057 
+627412 
+591898 


—_ 
O 


D—— 


L 


[1 


3 


1.001118] 


1.002237 
1.003358 


1:000160] | 


1.00479 
1.090369 
1.000798 


1.000953 


$2 how WH 


526737 
«496989 
«468839 
+442300 
«417265 


[16 | 5393646 


$371364 


I | +.350343 


*339512 
+311304 


294155 
| «27 7595 


-246978 


5 | 219810 | 


OE —_— 


943395 | 


——_— 
—_ 
Lemma 


| «9855 


+704960 | 
/ +971286 


\O 0 OA vv. 0. | 


5553394 | 


| +947988 


Months. 

4 
«995156 
-990335], 


35 
980704] 
«97601 3} / 


966581} 
90129591 
957239 
952643 


261797! 


| -232998 | 


+207 367 
195039 
184556 | 
174110 


LR _ 
- - 
4 
” 


_ EI 


_ 


- 
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 [TIABLEW. TABLE IV. TABLE V. 
be Shewing what 17. | | Shewing the pre- | | Shewing whatAn- 
5 will amount _un- | | ſent worth of 1 1. ruity. | ( payable | 
A to,. it being For- | annuity,to bepaid yearly) x pound 
born any number] | yearly to continue will Purchale, for | 
76 | of years under 31 | | any Number of | | any - Number © of 
My | at VI. per Cent. | | years under 31,at | -| years under 31. at} 
3 Compound Inte- VI per Cent.Com- VI per Cent, Com- 
bh. | reſt. { | pound Intereft, pound Intereft. 
i, 4 a 
Y. | Dec.Par. | Y. Y. | Dec.Par. Y. | Dec.Par. 
WC IED HS | a, TY nt OS 
I I.000CO | I 094340 I | 1.06 000 
. ff 2 | 2:06000 2 | 1.83339. 2 54544 
3 4 3+18360 3 2.67301 3 | +37411 
4 4 | 437481 4 | 346510 $7 28859 
« 4 5.63709 5 4+21236 5 «23740 
s | 6:97531_ 6 4.91732 6 | «20336 
7 | - 8439393 '7 | - 5.58238 | 7 | - 87973 
_« ©: 0.89745 | 8 6.20979 8 15103 
9 | 11:49131 9 | 6.80169 | 9 | 14702 
IO | 3.18079 | lo | 7.36008 Io 13586 
"11 | 14.97164 II 7.886587 Il «12679 
[.12 | 16.86994 12 8.38384 12 | +11927 
13 | 18,88213 13 | 8.85268 | | 13 | 411295 
1.4 21,01506 14, 9.29498 4 1. «10758 
IS 23e27596 Is} 9.71224 I5 | 10295 
16 25.07252 | 16 | 10.10589 16 | 09895 
i7 | 28.21287 17 | 10447725 I7 _ «09544 |... 
18 | 30.90565 18 | 10,82760 18 ' 09235 
| ig 1 33.75999 I9 1 1.15811 19 _ eo8962 | : 
20 36.78559 20 | 11.46992 20 08718] 
21 | 39- 99272 21 | 11.76407 21 08-00 
| 2. 43+39228 22 | 12.04158 22 | 08304 
2 46.99582 23 12,30337 . 23 o8127 
24 13 SO-81557 |} | 24 | 12.55035 24 «07969 
25 $4.86451 25 | 12.73335 25 07822 | 
| — — — = Go ——_—— 
26 | 59.15638 26 | 13.00316 26 07690} 
27 3.70576 27 12.21053 27 | 07569 | 
28 | 68.52810 28 13.40616 26; 074593 
29 |" 73-63979 29 | 23-59071 29 07375 | 
20 | 7905818 |. 1 3o f 13.76482 30 
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The Conftruttion of T ABLE I. 


He firſt Column of this Table, having [ Years] at the head 
thereof, begins at 1, and ſo proceeds to 3o; and the Num- 

ers in the next Column ſtanding againſt any number of Years, are 
Decimal Numbers, which ſhew what one Pound (or 20 5.) is worth 

- (orwill amount unto) being forborn any number 'of Years under 31; 
And this Table is made according to this Proportion. o 


As 1ool. . 

"Is to 100 1. and the increaſe thereof in one Year, vi7. 1061. 
SO is 11. (or 205.) | 

To 11. and the increaſe of it ina Year, viz. 1.06000. 


> Uh Ee. 


-_— x | e 
£ Ws © Ce 


Which is the Decimal of 1 1. and the Increaſe of it'in a Year, and 
is the firſt Number in the ſecond Column of the Table againſt 


Years h 
Then for the Second Number, 


As 1001. Is to 1061, - | 
So is 1-061, To 1.12360 for the Second Year. : 


Then for the Third Year. 


As 1001.1s to 1061. 
SO IS 1.1236 tO I.I9102 * 


For the Third Year, Et fic ad Infinitum: Thus for the whole 
" Years. But, | | | 
wy To find Decimal Numbers, for any part of a Year ; as Months, . 
Weeks, Days; or for Half-years or Quarterly- Payments. 

Take the Decimal for one Years Increaſe, viz. 1.96000 the Square 
Root whereof is 1. 02956, and is the Decimal of the Increaſe of 1 /. 
in 6 Months: And the Mean proportional between 1.02956 and 
1.06000 Will be 1.94467, and is the Decimal for the Increaſe of 1 1. 
in 9 Months: And the mean Proportional between an Unite (vr 1) 
and 1.02956, will be 1.01467 and is the Decimal of th= Increaſe of 
1 /,in 3 Months, And thus you may with facility diſcover all'the 0- 
Numbers in this firſt Table. | 


The Uſe of TABLE I. 


Example 1. What will 1361. 15 5.6 5.-amount unto, it being for- 
born 20 years; at 61. per Cent. per Annum Compound Intereit ? 

Look in the Table for 20 years, and right againft ir yo. ſhall find 
3-257136,. Which is the Increaſe of 11,42 2years; Multiply this 
; A Ef 2 | Numaer 
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= 89, « 
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i Napier by 136.775 the Decimal of1361.15 5. 6d. the Produ& will 


be 43 8.55526 which Reduced is 4381. 135. 1d.19q. and unto fo *: 
much will 1367. 15 5.6 d. be a unto in 20 Years. 


Example 11. What will 200. increaſe unto, if forborn 6 Months 
at 6 1.per Cent. per Annum Intereſt upon Intereſt ? b.. 
The Increaſe of 1]. in 6 months is 1.029563, which multiplyed 14 
by 2001. the Produtt will 205.912600 /. which Reduced is 205 }.18 $. 
3 4.and to ſa much will 2001. be Increaſed in 6 months. 


Example 111. What will the Increaſe of 3001. amount unto, if - 
forborn 3 Weeks, at 6. per Cent. Compound Intereſt. 

The Increaſe of 1 1. in 3 Weeks is 1.00335S, which multiplyed 
by 3oo J. the Produtt is 301.007400, and that Reduced is 3o1 1. 0 5. 
1.4.3 q- from which Subftratt 3007. and the remainder 1 /. 0s. 1 d. 
3 q-is the Increaſe of the 3001. in 3 Weeks. 


Example TV. Tt 36007. be forborn 5 days, what ſhall be the In- 
creaſe of it, at 6 1. per Cent. per og Compound Intereſt ? 

The Increaſe of 17. in 5 days, is 1.000798 which multiplyed by 
36007. the Principal, the Produttwill-be 3602.872800, Which re- 
duced is 36021. 17 5. 5d. 29. from which Subſtratt 3600, the Re- 
mainder 21. 17 £. 54. 29. is the Increaſe jn five Days- 


The Conftruition of T ABLE II. iN 


The PROPORTION S. 


| 

S 1001. with the Tncreaſe of it due ata years End, viz. 106 1, 

Is to the Principal, 100 7. ; 

So 1 x }, due at the ſame time; ( 
To 943396, /the diſcount of 1 }. for a year, viz. 18S 10d. 19.) 


Then, t 

AS 1061, | | I 
Is to the Decimal laft found 943 3 396 p 

SO iS 1007. preſent pay : . | ? 


0.889996 the Decimative the ſecond year, Ts I 7 $. & d. 2 0. 
Et fic ide infinitum, for whole years ; But, 


C 
To find the Decimal Numbers for parts PF a year upon Diſcount] - 17 7 
or for half years or quarterly-payments. , / KDE: 
Theſe are compoſed after the ſame manner as the Table of money Fl 


forborn, excepting only in the Pointing of the; Numbers for Ex- 
tracting the Roots; the Deciwals in the firſt Table being all Mixt: 
- : Num bers 
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" The Conſtruition of TABLE II egg 


' numbers; and theſe for Diſcount are every one proper Fraftions ; 
having a Point prefixed : Wherefore, in theſe proper Fra&ions, 
make the firſt Point under the ſecond Figure on the Left-hand : As 


# 


_ » for Example .943396 is the Decimal for the years Rebate of 1 7. 


put the firſt point over the Figure 4, and ſo in order to the Right 
hand ; the Root thus Extratted will be .971286, for the diſcount 
of 1 }. in 6 months. The Square Root of that again will be .9855 38, 
for 3 months 3 and thus proceed with mean Proportionals until the, 
Places are all compleat between the Radius and the Decimal laft 
found :' As for half yearly and quarterly Payments, they are dif 
covered as were thoſe before in the Forbearance of Money; of which 
you may ſee variety of ways in my Curſus Mathematicus. 


The Uſe of TABLE IL 


Example 1. 1f 356 1. be payable at the end of 7 Years, what is 
it worth in preſent Money, Diſcount or Rebating, after the Rate 
of 61. per Cent, per Annum Compound Intereſt ? . 

Look in the Table II. for 7 years, againſt which is .665057 and ſo 
much ready Money 1s 1 1. or 20 s. due at 7 years End worth preſent- 
ly; multiply .655c57 by 356, the whole Sum, the Produtt will be 
236.761292 which Reduced is 236}. 155.24. 19. and ſo much is 
the 3561. worth in preſent Money. 


Example IT, At the end of 6 months, A is to pay unto B 500 1. 
but they agree that it ſhall be paid preſently upon Diſcount after the 
rate of 6 }. per Cent. Intereſt upon Intereſt. | | 

Look into Table T1, for 6 months, againſt which ſtands .971286, 
the Decimal of the worth of 1 7. 6 months hence ; This Multiplied 
by the Sum to be paid 5001. the Produtt is 485,643000, which Re- 
duced is 485 l. 125, 10d. 3q. And ſo much preſent Money will diſ- 
charge the Debt of 5007. due at 6 months end. | 


Example 1H. A hatha Leaſe in Reverſion, which at the Expira- 
tion of 7 years is valued to be worth 1200 1. which Leaſe B would 
Purchaſe with preſent ready Money : Rebating after the Rate of 6 
per Cent. per Annum Compound Intereft, what ready Money muſt B 
give A for this Leaſe ? 

Look in Table II. for 7 years, and againſt it i$.665057 the De- 
cimal for the worth of- 1 J. or 20s. due at 7 years end ; This Deci- 
mal multiply by the worth of the Leaſe after 7.years 12001. the 
Product will be 798.068400; which Reduced is 7981. 15.4d. 24. 
and iv much preſent Money muſt B disburſs, to purchaſe the Leaſe. 


Example 
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Appendix. 


226 # 
_ ExampleTV. A is to pay unto B, a Legacie of 1800 1, at three 
ſeveral Payments, v7z. 600 0. at the end of fix months, -6c0 7. more /* 
at 12 months, and 6001. more at 18 months; B deſires the money - 
preſently; and A is willing upon Diſcount of 6 per Cent. per Annum _ 
Compound Intereſt : What preſent money will fatisfie the whole 
Legacie ? = 
Look in Table IT. for the Decimal of the Diſcount for 6 months, 
where you ſhall find it to be .971286, which multiplyed by 6001. 
(the firft Payment to be due at the half years end) the Produ@ will © 


_ hd 


| Decimals l. Rl” 6 8 | 
_ 532.771600 | 5$82—15—5 | 


5$66.637600 | 566—co—9 
549-754200 | 549—15—3 


{ VI) ID = 


1693.593400 | 1698—1 I—1O | 


be 5$2.771600, Which Reduced is 5821-15s. 5d. Then is there 
600 1. upon a years Rebate, the Decimal for 1 year is .943396, which 
multiplied by 600 1. the Produtt is 566.03760c0 ; and that Reduced 
3s 566 1. © 5s. 9 d. due upon the years Rebate, as appears in the Table : 
above. Now the laſt payment is 600 }. upon 18 months Rebate; 
now to find a Decimal Number for this; do thus : This Decimal 
for one years Diſcount is .943396, and for 2 years .389996, theſe | 
two multiplied, the product will be 339618666416 and the Square . 
Root thereof .915307, and this multiplied by 600 1. the laſt pay-' 
ment,. the product will be 549.784200, which Reduced is. $491. - 
155. 8d, and the Total 1698 /. 11 8. 10d. which Sum will diſcharge 
all the Three payments at one Time. | 
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The Conſtrattionof T ABLE I1: 


THis Table is deduced from Table 1. For if you add the prin- 

cipal 1.000000 ]. to the firfſtNumber in the firſt Table 1.060000 
(which is the principal and Intereſt of 1 1. for a year,) the Sum of 
them will be 2.06 00007. and that is the Number ſtanding againft 
the ſecond year in this third Table — Again, to this ſecond Nume 
ber in Table ITI, add the ſecond Number in:Table T, viz. 1.123600; 

the Sum will be 3.183600, for the third Number in Table III. — 
And to this third Number in Table III, add the third Number itt 
TableT, the Sum wilt be 4.374616, for the fourth Namber in Table: 

- HT, and io of all the reft, : 
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$ The Uſe of TABLE II. 


Example T. What will an-Aznujty of 201. payable yearly, be 


' augmented unto in 12 years; being all that time forborn? Ac«.. 


- 


counting Intereſt upon Intereft at 6 }. per Cent per Annum. 

Look for 12 years in the Table I1T.againft which ſtands 16.86 994, 
which ſhews that ari Annuity of 1 1}. a year, in 12 years will amount 
unto 16.85994 1. wherefore multiply 16.86994 by 20, the produtt 
will be—337.9980 ]. which Reduced is 337 l. 75. 114./3q. And 
ſo much will the Annuity of 20 I. per An. be augmented unto, if 
forborn 12 years. | 


Example TI. If an Annuity of 601. a year, be forborn 7 years 3 
How much will it amount unto when that term of years is ex- 
pired ? | | 

The Number ftanding againſt 7 years in this Table TIT. is 
$.39383, Which multiplied by 60, the 'produtt will 503.62980 7. 


which Decimal 'Reduced is 503 7. 12 5s. 7 d. And unto'fo much will _ 


the Annurty be augmented unto in 7 years. 


The Conſtruition of T-ABLE IV. 


S the Third 7able was Deduced from Table 1. So this Fourth 
Table is Deduced from Table TI. Now the NumberTranding 
againſt 1, year in Table 11. is .943396 and this mult alſo be'the firft 
Number in-Table IV, [to that Add.$89996 (the [ſecondsiMumber in 


_ Table 11.) the Sum 1.833392 is the ſecond Number. in ZabJe:IV.,— 


Again,to this ſecond Number in 7able TV. add the third Numberin 
Table 11. Viz. .839619, the Sum will be 2.673011, which muſt'be 
the third Number-in TableIV. © fic, &c. BO et 29% 


The Uſe of TABLE. IV. 


Example 1, What is the preſent Worth of an Annury, ar-Rent 
of 50 1. per Annum, payable yearly, for 21 years, accounting Com- 
pound Intereſt, -after the Rate of 6 1; .per Cemr. " aul:E 

The Number ftanding againſt 21 years, in 7ab1e IV. is 11.76407, 
the preſent Worth of 1 1.: Annuity for 21 years : Wherefore multi- 
ply 11.76407, by 50, the produtt will be 558.203 501. which; Deci- 
mal Reduced is 5881.45. 0d. 394. And fo -much is the preſent 
Worth ofthe 59 1, a year Worth-for 21 years in preſent Mony ? . 
Tt? 
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' The Conftruftion of 'T ABLE III, VI 29 = 
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228 . .' _ -., Appendix. : 
The Conſtruction. of T AB EE. : 
For the Conſtrution of this Table, this 1s the 4 


PROPORTION. : 
' A $S 1.83339, the Decimal for 2 years Rent-Rebated (as in 
Table TV.) | 
- Tsequalin Valae to i 1. Annuity for 2 years, { 
'Sois 11. of Aunual Annuity for the ſame term of time in pro? 
8 portion to the Decimal Purchaſed by 1 1. 
E Or, 
0 . As 1-$83339: ist0-11. 22 $0 is 1.00000: to 454544. 
And this is the ſecond Number in Table V. © 
Now for the third years Decimal. 
As 2.67301;the Decimal for 2 years Rent Rebate 
Ts toan Unite with Cyphers 1.00000000000 ; | 
So will x 1. fora Purchaſe, be in proportion - a 
To 437411- The'Number ſtanding againſt 2 years in Table V; © 
Et ſic KC. | 7 


The Uſe of T ABLE V. 


Example 1- What Annuity to begin preſently and to continue,28 
years; . will 6401. Purchaſe : Accounting Compound Intereſt after 
the Rate 61. per Cent. per Annum. | 

- The Number ftanding againft 28 years in 7able V. i$.07459 ; 
which ſhews, that 11. (or 20s.) will,Purchaſe ah Amnuiry Worth 
-07459(0r 15. 5d. 3q. tocontinue 28 years,z) Wherefore, multiply 
07459, by 6401. the produt will be 47.737601. Which Reduced ' 
i$471.14S. 9d. And ſo much per Anmum will 6401, Purchaſe for 
28 years to Commence preſently. "0 


Example 11. What Annuity Rent or Perifion, will 2501. in rea- 


dy Mony, Purchaſe, for 7 years : Compound Intereſt allowed at 61. ; 

per Ceirt. per Annum. ps j 

The Decimal ſtanding againſt 7 years, i$.17913, which miltiplied / 

by 2501. the produtt will be 44.78250 1. which Reduced is 4 
441:15$:8d. 19. And ſuch Annuity will 2501.: Purchaſe for 7 

years; CES oz | 
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Menſuration of Superficies and Solids | &c. 229 


Example TI. A Citizen giving, over Trade Refignes over toa 
- Servant of his,his Shop ready Furniſhed, the Wares Prized, and the 
Leaſe of his Houſe valued,all together being Worth 16+ 8 1. which 
the Mafter was willing to Receive in equal. and Annual payments 
in 7 years; the Compound Intereft agreed upon, at 61, per Cenr. per 


-4n. VVhat muſt the Annual payment be ? 


The whole Stock being Valued at 16581. and the texm of time 
for payment 7 years, tnultiply the Decimal ſtanding againk 7 years, 
which is .19613, by 16581. the produ@ will be 296.99754, which 
Reduced is 2961. 195. 114. (Which you may call 279 1.) and fo 
much paid yearly for 7 years, will Diſcharge the Debt. 


SECE IM 


Att. 


= 


Of the Menſuration of Superficies and Solids ; And of 


the Works of the ſeveral Artificers relating to 
Building. B 


I. Of the Merſuration of Plain, or Superficial Figures.. 


YLain, or Superficial Figures are ſuch as conſiſt of Length and 
Breadth only 5 not having any Commenſurable Depth or 


Thickneſs; As Boatd, Glaſs, Pavements, Land, Oc. 


I. How to Meaſure a Square, Figure T 


The RULE. 


Multiply the Lerigth of any of the Sides of the Square (the Dimenſion 
thereof being taken in any kind of Meaſure) as Feet, Inches, Tards, 
Poles, or Perches. &Cc. into it ſelf : The- Fradu&# of that Multiplication 


ſhall give the Superficial Content (or Area of that Square,) in ſuch Mea- ' 


ſure "as the Side of the Square was Meaſured by : Whether , Inches, Feet, 
Perches, or any other Meaſure. 


Let 4B C D,be a Square,whoſe Side is 24 foot 'and a half,Cor 24.5 
foot :) multiply 24.5, by 24,5 the produt will be 600.25 foot, which 
35 600' foot and a quarter,” and ſo many Square feet are contained in 
that Square whoſe Side is 24.5 foot. bt * 
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Appendix, | 


' 2. How'to Meaſure a Parallelogram, or Long Square. Fig, 1. 


Tw-L.ULEL - ſm 
 Maltiply the Length'by the Breadth, 1he Produ8t ſhall give the Area, | 
or Superficial Content of the Figure. | 1 

Let EFG H, be a Long Square or Parallelogram ; whoſe Length _ 
E F, is 36.25 Pole or Perches;-and the Breadth ZE F 12.5 Perches. - 

Multiply 36.25 by 12.5, the product will be 453.125 Perches, for - 
the Area, or Superficial Content of the Parallelogram. | 


3- How to Meaſure a Triangle, Fig, 111. 
TheRULE, 


For the Meaſuring of any Triangle,there are Three ways ;, all which are 
compriſed in this 0ne 


GENERAL RULE. 


Pe; PEGS 


E- From the Angle which # op"ofite to the Longeſt or ſhorte$ Side of any | 
I Triangle, let fall a Perpendicular ; Then, (1.) Half the Length of the © 
Longeft or Shortes} Side,Multiplied into the Length of the Perpendicular, 
the Produtt of that Multiplication ſhall give x Area of the Triangle, ' 
"# Or, (2.) The Length of the Longef or Shortef Side of the Triangle, be- 
J ing Multiplied by half the Length of the Perpendicular ;, the Produ# 

2 ſhall give the Area or Superficial Content of the Triangle. 


Let. XK LM bea Triangle, whoſe Logs) Side is LM, 


Longeſt? c.. 
from the Angle X, oppoſite to the > hoeft Side L M, let fall 


We -. the Perpendicular & N. Then, 7 
” @ - Tn the Firſt Friangle,the Longeft Side Z M, is 22 Inches, and the 
2 +7, Perpendicular K Ng Inches,halt the Longeft,ſide 11,multiplyed by. 
- * £5 g, thePerpendicular, produceth gg Inches for the Area of the Firit” 
Triangle. | 

| Ore 22, the Length of the Longeſt Side multiplied by 4.5 Inches, . 
half the Length of the Perpendicular, the proda& will alſo be 99.00 
for the Superficial Content of the Triangle'in Inches. Again, 


In the Second Triangle,Let the Shorteft Side L M be 7 Inches and 
a Quarter (or7.25 Inches) and the Perpendicular &N.24 Inches ;I - 
3% fay, that 3.625 (Halt the Length of the Shorteſt Side,) multiplied by. 
_ . 24, (the Lengthof the Perpendicular) the produtt will be 87 ny . 
-- . forthe Conteatof the Triangle.Or,7.25,(the Length of the Shore 4 
M0 | R P 21de,) - 
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"  Meuſaration of Superficies and Solids, &c, 
Side,) multiplied by*12, (half the Perpendicular) the produ will, 


be 87 inches alſo, for the Content of the Triangle. 


4. How to Meaſure a Figure of Four un-equal Sides, commonly 


. called a Trapezia. Fig. IV. 


Let DEFG bea Trapezia, from Dto F, the Longeft Diagonal 
of the Figure, draw the Right Line DF; which ſhall Reduce the 
Trapezia GDEF-into two Triangles, E DF, and G DF; this 
Line or Diagonal being common to both Triangles ; Then from the 
Angles Eand G Let fall two Perpendiculars E #, and G K upon 
the Diagonal D F. Now, to find the Area of this Trapezia, this 
1s the 
RULE. 


Multiply the whole Length of the Diagonal by the half Sum of the two 


| Perpendiculars; that Produtt ſhall be the Area of. the Trapezgia : —or, 


Multiply half the Length of tbe Diagenal,by the Sum of the rwo Perpendi- 


 culars, and_that Produdt ſhall give you the Area, or Content of the 
Trape31as : , 
In the 'Irapeza DEFG, the Diagonal D F, is Common to 


both the Triangles, and is in length 73 Perches : the Perpendicu- 


lar GX is 28 Perchesz and the Perpendicular E #18 Perches ; 
- theirSum is 46, and their half Sum 23 Perches. Now, 


If you multiply 73 (the whole Diagonal) by 23, (halfthe Sum of 


the Perpendiculars) the produtt will be 1679, for the Area, or Su- 
perficial Content of the Trapezia, in Perches.—Or, 36.5 (half the 


Length of the Diagonal) multiplied by 465 (the Sum of the Perpens 
age, the produdt will be 1679 as before, for the Area, of the 
| TAPCZIA. % 


5. How 10 Meaſure an Irregular Superficies baving many unequal 
Sides. Fig. V. 


L2t ABCDEFG be an Irregular Piece.of Land (as a Wood, or * 
the like) to be Meaſured. Before this Piece can be Meaſured'it 


muſt be Reduced into ſome of the foregoing Regular Figures, as 
into Trapezia's or Triangles, by drawing of Lines from Angle to 
Angle within the Plot 3 And by ſuch means, this Irregular Plot is 


| Divided: into two Trapezia's, and One Triangle; For, the Line 


drawn from Fto C, cuts off the Trapezia ABCF; Alſo another 
Trapezia FC D F-is cut off bydrawing the Line FE, and then 


there is left the Triangle Z FG. 


The Figure being thus Reduced, let fall the ſeveral Perpendicu- 
lars DK, FI, BH, F1, and F0,'which Meaſured, let each Dia- 
gonal and. Perpendicular, be. fych Number-of Perches as are ſet to 
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- And now are you ready for Caſting up of the Content or Area 
i in Perches. | ; 
We. Fir, For the Triangle FG E, whoſe Baſe EG is 34, and Perpen- 
ba dicular F0, 10. | | or ow votre of 
Now 34 multiplied by 5 (or 17 by 10) the produtt will be 170 WW 
Percbes. Ykero) : : : 
Secondly , For the Tap?zia ABCF, where the - Diagonal or  -: 
©, - Common Baſe to the two 7riangles, is A C, and whoſe Length is,35 - * 
Perches; and the two Perpenaiculars and F 7 24 Perches, and B X 
8 Perches, their Sum 1s 32 -Perches, half whereof 16 multiplied by 
the Common Baſle 35, the produtt will be 560 Perches for the 7ra- 
pex'a ABCF. LN 
Thirdly, For the TrapexiaC DEF, the Diagonal or Common Baſe, | 
' whereof is C E,and contains 32 Perches : And the two Perpendicu- 
larsare FL 17, and *D XK 13 Perches, the Sum of both being 30 
Perches, half whereof 15, multiplied by 32, the prodytt will be 466 
Percbes; for the Trapexria CDEF. _ EO an 


Perches 
The Triangle C FG E 170 
The Trapezia QABCF > Contains? 560 
The Trapezia CCDE F 450 
In all 11906 


6. Howto Meaſure any Regular Polygon, or Figure of any Num- 
ber of Equal Sides. Fig. VI. OT. Fw” 
os eb The RULE, 


*Y  Muttiply the Length of one of the Sides of the Polygon, 'into balf the 
Number of the Sides; andthat Produtt Multiply by balf the Length of 
-  @& Perpendicular let faln from the Centre of the Polygon upon any of the 
hb Sides 5 this' Second Produt ſhall be the Area or Centre of the 
Polhg on. . PE 17 Oe 
Let ABCDE he a Regular Polygon of Five Sides,each Side con-: 
taining . 25 Inches, and let the Length of. the Perpendicular FG 
be 17.2 Inches: —(1,) Multiply the Length of the Side C D 25, _ 
by 5 the produdt is 105, the half whereof is.62.5 and that prudutt 
- multiplied by 1 7.2, the laft produtt will be 1975 Inches for the Area 
or Content of the Polygon.. | 3 


7. Howto Meaſure Cirites, and Parts of Circles, Fig. VII. 

6 "The Proportion that the Diameter bf any Circle bears to the - ; 
"8 Circumference of that Circle, is, As 7 to 22 (in the leaſt terms) 
> Or, As 113tv-355( in more exact terms: }) Aga by either of thele-*. 
Proportions, may the following Problems be Reſoived. a 
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 Menſuration of Superficity and Solids, &c. 
$. The Diameter of a Circle being gruen to find the Circumfe- 

rences Le | | 

' Let the Diameter of a Circle A, be 27.6 Inches ; "1 
Multiply 27.6 by 22, the produtt will be 607.2; which Divided 

by 7, the Quotient will be 26.7 Inches for the Circumference. Or 

more exact, | | 


. *- Multiply 27-6; by 355, the produtt will be 9798.0, which Di- 


vided by 113, the Quotient will be 86.707 Inches for the Circums- 
ference. | 


'* 'g. The Circumference of a Circle being given, 10 find the Diz- 


meter = 2 


'” Multiply the Circumference by (7 or 113,) and Divide the pro- 
dutt by 22, (or 355) the Quotient will give the Diameter. 


So the Circumference, being 86.7 (or 86.707) the Diameter will 

be found to be 27.6 Iriches. + OY. 

; Multiply 86.7 by 7 the proqutt will be 606. 9,which Divide by 22, 

the Quotient will be 27.6 for the Diameter, Or, " | 
Multiply 86.7 by 113, the produt will be 9797.1, which divided 

by 355, the Quotient will he 27.62 Inches for the Diameter, as 

before, but nearer. ' | FL 


10. The Diameter of a Circle being given to find the Area, os 
Superficial Coment thereof, LOT | 
EE OT IN EB © 7 


Multiply the Diameter into ir ſelf and that Produtt again, by 22 (or 
Ms 


355) Divide this ſecond Produ 28(or 452)the Quotient will be the 
Area, or Superficial Content of the Circle. FI: 2 PF EET 
So, the Diameter of a Circle being 27.5 Inches; That multiplied 
into it ſelf produceth 761.76, and that multiplied by 22 produceth 
16758.72; Which divided by 28, gives in the. Quotient 598.52 
Inches for the Area of the Circle.—Or 761.765 multiplied by 355 
produceth 270424.80,Iand that divided by 452, giveth in the Quo- 
tient 598.284 the -Area more exadly. ER | 


x Ls The Circumference of a Circle given to find the Areas : 3 
00" 25 Oh6 6 WEI Sts 
Multiply the (Greumſeremes into it ff wr that Produ8 Midi: yi 


(or 113 5) Divide this ſecond Produ 
will give the Area; or Content of the Circle, 


-. Sothe Circumference of a Circle being 86.7 Inches. ' That mul- 


by-88 (or 1420) The Quotient | 


tiphed into it ſelf produceth 7516,89,which multiplied by 7 the pro: 
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Fa, du& is $2618.23, and that divided by 89, giveth in, the Quotient ' 
b + 597-82 Inches for the Area of the Circle, Ne IIS 


% 


12. The Diameter of a Circie being given,to find the Side of 4.Square 


C3. 


which ſball be equal in Area 20th Circle. 


The R ULE. 


Multiply the Diameter of the given Circle (always) by this Decimal 
386227, the Produtt ſhall be the fide of a Square Equal in Area to that 
Circle | 

So, the Diameter of a Circle being 27.6, that multjplied into 
»$86227, the product will be 24.4 598652; That is 24.46 Inches 
fere, And that is the Side of a Square, Equal in Area to the Circle ' 
whoſe Diameter is 27.5 Inches; For 24.465 multiplicd into it ſelf pro- 

-duceth 598.2916 Inches, ; 


Note. Theſe ſmall differences do ariſe partly, for want of . 
more places in the Decimal Parts ;' and partly into the Difference of 
the Proportions between 7 to 22 and 113:and 355. 


12. - To Meaſure 4 Semicirle. 


The RULE. 


_ Multiply half the Diameter of the Circle into v1 and that Produtt ' 
| (always) by 22, and that produtt divide (always) by 14. The Quotient . 
will be the Area of the Semicircle. | 
- © $0 that the Diameter being 13.8, that multiplied intd it ſetf pro-- 
duceth 190.44, which multiplied by 22, produceth 4189.68, which | 
divided by 14, giveth in the Guotient 299.26 Inches, for the Area of 7 


the Semicircle, 
14. To Meaſure 4 Quadrant, 
 TheRULE. 


Multiply half the Diamteer into it ſelf and that Produ@t (always) by . 
11 ad that Produt Divide (always) by 14, the Quotient gives the Qua- 
drants Area. | Wc | 

SO 13-8,half the Diameter,multiplied into it ſelf produceth 1 90.44, -Þ. 
which multiplied by 11, produceth 2094. 84,and that divided by 14 
giveth in the Quotient 149.63 Inches,for the Area of the Quadrant. 
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 Menſaration of Super ficies and Solids, &c. 23 5 
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h 1%. How t0 meaſure any Part, Portion or Segment of 4 Girels. 
; ) The RULE. 


Multiply half the Diameter, by balf the Arch-live; and that Produt 
will be the Area of the Sefor, or Portions 


So, 13- 8, half the Diameter,being multiplied by 5.32 the Length 
_ of half the Arch-line ; the produtt will be 73.41, for the Area of 
the SeQtor. | | 


16. How to find a Line equal 0 balf the Arch-line, EG C. 
Draw the right Line FC, and divide it into Four equat parts itt 


- HB, K, L, take one of thoſe, parts, gs LC, and ſet it from C'to Gz. 
then a right Line drawn from G to #, ſhall be equal to half the . 


Arch-line FGC, - 
IT. Of the Menſuration of Solids. 


Olid Figures or Bodies, are ſuch as do conſift of Three Dimen- 
fions as Length, Breadth and Depth, or Thickneſs; As Stone, 
11mber, Columns, Globes, Bullets, ©, | 
17. Haw to Meaſure 4 Cube. Fig. VIII. 
| RULE. : 
Multiply the Side of the Cube into is ſelf ; and that Produd again bythe 
 Gide :The 148 Produt will be the Solidity or Solid content of the Cube. \. 
' So, let ABCD EFE be a Cube, the Side whereof A B, &c. 
let be 5.2 Inches,Cor any other Meaſure). 5.2 multiplied into it (elf, 
producetb.2 7.04 and that multiplied again by 5.2, the laſt produtt 
will be 140.608 Inches ; which: is the Solid Content of that Cube, 
whoſe Side is 5.2 Inches. ; 


*% 


- 18. Hom'0 Meaſure a Long Cube or Paralelipipedor. "Fig. IX. || 


RULE. 
Multiply the Side of the Square | 

+ bythe Length, rhe lait Produtt ſball give the Solid Conrent. 

*  Sojtet #K LM NOP, be a Long Cube, the Side of whoſe Squars 


42 Inches) 6.7 multiplied into it_ſelf, -pfoduceth 44.85, and m_ 


eat the End,ims it ſelf and that FroduZ . 


at the End let be 6.7 Inches, and the Length thereof 3,5 Foot, (of - 
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multiplied by 42, the Length, makes the Second product to be ; 


3885.38 Inches : Which is the Solid Content of the Long Cube, 
19. How to Meaſure a Oblong Parallelipidedon. Fig. X. 


RiU'L E: 


. Multiply the two un-equal Sides at the cud of the Piece; 
one by the other, and the Produ# of them Mulilply KAY Length 


the Peice 3 the 118 Produtt ſhall be the Solid Content of the Oblong Pas 


rallelipipedon. 


So let RS TUZ bean Oblong Parallelipipedon;whoſe Breadth | 


| Tak End QZ Let be 6. 5, and Depth at the End VZ, Let be 3.4 


ches, and let the Length tliereof be 16 Foot 3 Inches (or 192 


Inches. (Multiply 6:5 ttie Breadth, by 5:4 Inches the Depth, the 
Produ& thereof is 35.1, which multiplied by 192 Inches the Length; 


' the produ& will be 6739.2 Inches the Solid Content of the Oblong . WW: 
Parallelipipedon in Inches : Which if you Djvide by 1728 (the So- 


lid Inches .contained in One Solid Foot of Timber or Stone) the 
Quotient will be 3.3-545. Foot. And ſo much Solid Stone or Timber 


3s in that Piece. 


Note, Foraſmuch as in the following Menſurations of Solids, atid of 
in Meaſuring of the Works of Artificers ; Dimenſions are generally: 


' 


_ 


 takenin Feet/and Inches, but the Content is, for the more part, | 


- Xequired to be given in Feet and Parts of a' Foot, and therefore, it 
will be neceffary here to ſhew, | 


2c. How to Reduce Inches, and Parts of Inches into Decimal Parts of 
4 Foot. | I \I 


I quarter TOS i" + REPORT, 
Note that & * == ag Inch );3Cof a Foot 


a] 
x/vaoo] tv 


3 quarters 
x1 Jnch 


2s 


And theſe Fractions Reduced into Decimal Parts, as hath been. 
Taught in-the beginning of the Second Part of the Decimal Part . 
of Arithmetick, Problem 1. And according to the Rule there given, I 


the Decimal Parts Anſwering to, 
TH O21 


x quarter 

2 quarters A gas «04.2 

3 quarters Ofan Inch,will be 063 C Of a Foot | 
x Inch .,083 j 


, And fo of all the reſt as .in the Table following. 
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= A Table ſhewing the Decimal-Parts An- | 
© | \ ſwering to every Inch and Quarter of:an Inch | 
| þ 'in One Foot, the Foot being Divided 'into-} / 
1000 Parts | 
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' 21. To Mea aſure the Solid content of a$quared Stone or Piece of Tine 
FO whoſe End' is a a Polygon, of 5,6,8, or 9 equal fi dec N 


Fig. XI. 
RULE. 


Find the Area, or Ins. Content, of the Polygon at the End; | 
. (by the 6th before: Boing) which bad, multiply that Arey, by the Length 


of the Piece, that ſhall give you the Solidity. 


So let ABCDEFG HK, bea Square Piece of Stone or Ti o 
ber of 7 Sides, each Side being 4 Inches and a Quarter (or .36u 
Parts) and the :Perpendicular from the Centre ©, 3 Inches and a 


half, (or .292 be and let the Length thereof be ; Foot 3 Inches 


(or 8.2 5 Dec. Parts.) 

(1.) 4and a Quarter Inches(or .361 Parts) multiplied by 3 Inches | 
and a half (or 3.5) (half the Number of the Sides,) the produf 
will be 1.2635 which multiplied by 8 Foot 3 Inches, (or 8.25) the 
laſt product will be 104.23875 (or 104 Foot 2 Inches and 3 Way ; 
wy for the Solidity. F 


22, How t0 Meaſure aPriſme. Figs x1. 
RULE. 


22. Multiply the Area of the Baſe (or End) by the Length : the Tr i 


duF# is the Solid Content. 


Let ABC E H0 bea Priſme, the Side of the Triangle at hl 
End BE, is 18 Inches (or 1.5 Parts) and the Per pendicular CD 
13 Inches (Or 1.021 Parts) and the Length G C 7 Foot 9 Inches 0f: 
(7-75 Parts.) | 

(1.) Multiply 1.021 the Perpendicular by half the Side of the 
Triangle BE,viz..75,the produtt will be. 7657 52-(2.)Multiply.765 75: 
by 7.75,the Length the Produtt will be 5.934 5625 (but by contratt, 
ed multiplication 5.92 5) for the Solid Content ; Which is 5 Foot I, 

Inches, and almoſt a Quarter of an Inch. 


22. To Meaſure 4 Pyramid. Fig. XIII. 


RULE. 


Multiply the os of the Baſe, by One third Part of the Akieade ; 
the produt ſhall be the Solid Content. d 
In the Pyratnidt ABC D E;the Baſe at the Bottom being a >0ratY 
and each ſide thereof is 18, and the height thereof 540. : 
(1.) Multiply 18 by 18, the produtt is 324, which nll J 

-.180(one third part of the height) the product is 58320, for the 
lid content of ſhe Pyramid. bk 
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24. To Meaſure a Cone. Eig, XIV. 
” + 549 RULE: | 


+ Multiply the Ares, or Content of the Circular Baſe ;, by One third 
' part of the height of the Cone, the produ@ ſhall be the Solid Content 
Þ” of the.Cone. We 

r tow O XTZ be a Cone,whoſe Baſe XTZ is found (by the 10th. 
or 11th hereof) to be 346.5 zand the Height thereof 0 $540: Mul- 
# tiply 346. (the Baſe) by 188 One third Part of the height) the pro- 
& duct will be 62370 for the Solid Content of the Cone. 6 abt 


25. To Meaſure a Segment or Fruſtum of a Pyramid or Cones, 
Fig. X111., BE | 


| 4 

\ The Fruſtum of a Pyramid, or Cone, 'is when the Smaller. End 
thereof is cut off ; and . in this form are moſt Fimber Treeseither 
Round or Squared; and ſuch is the Fruſtum of the Pyramid 


- 


4 RSTUV, BC DE; whole Solidity let be required. 


RULE 


* Multiply the Areas of the two Ends one into* the other 5, find 
the Square Root of that produft ; Then add the two Areas, and this 
Root rogether ;, and Mulriply their Sum by One third part of ue Length 
py of the Fruſtum, and the produt ſhall be the Solid Content of the Fruſtum. 


So,the Square ofthe greater End BCDE,(the fide being 18) 1s 324» 

\ and the Square of the Leſſer End R ST V{the fide being 12) i$,144 3 
"theſe two Squares multiplied together,the produtt is 46656 z the Sq. 
Root of which is 216 : Add theſe three together, viz. 324,144 and 
216; their Sum will be 684 ; which multiplied by 60/(One third 
Part of 180, the Altitude of the Fruſtum)the produt@ will be 41040 
which is the Solid Content of the Fruſtum ; And theſe (if they were 

- Inches wouldmake 2343.5. Foot. 


26. Howto Meaſure a Cylinder or Coluntg. Fig. XV. 
5; RULE. 


4 _ Multiply the Arez or Content of the Circle at the Baſe (or End) of 
© the Cylinder ; by the Height (or Length) thereof ; the produtt will bebe 

”. Solid Content of the Cylinder or Column. | 
_._ Soin the Cylinder -AB C D.Let the Diameter of the Circle at the 
7 fd 4B, be 7.00, then will the Area of the Circle. be found to be 
Y 35 - This multiplied; by-the Length thereof A'Cor BD, 12.00 
om  Produceth 462, for the 90Jid Content of the Cylinder. _ 4 
wh | IND «9: by nd 27. How 


Fig "XVI. 


= "The Axis or Diameter of a Globe (or Bullet) given to/ find the» 
£ Superiicial Coutent thereof. 


- 27. How to Meaſure Spheres, Globes or Bullets, 


EDS. RULE. 


Sulrdply the Square of the Diameter 


s) by 
that produit (always) by 113, #he m4 | 
Coment of that Globe, | 


(Let ABCD, 


i meter ; This multiplied by 355 the produtt will be 156555 ; And 
==  thisproduttdivided b by 113; giveth in the Quotient 1 385-44 for the 
+ Superficial Content of the Globe or Bullet. 


28, The Axis, or Diameter of 4 Globe. (or Bullet ) givens 20 fl the. 
Solid Content thereof. 
RULE. 


24 "0  Alahiplyk Cube of the Diameter (always) by 355 4nd the pr AY 
= reef (always) divide by 678 and the Quoriens ſhall be the Solidity ofthe 
2 Globe or Buller ; 
- So 0 hex 4, being 21, the Cube thereof is 92613Which mul- 
tiplicd by 35 «the Pr 
mn inch a 4849. 0483 which is the Solid COnas of chat 
ng/ —_— theſe Rules may -any Regular Piece of: ad 
eaſured'; I ſhall conclude this of Meaſuring of Solids 


_—_ EIT you: how, to Meaſure any "Tapering Timber Tree, 
__ which is notExattly Sqnive at both Ends in'Foot Meaſure. 


” 


WS | 29, Letithere: be a Timber Tree, whole Breadth at one End i is; 
Es £3. Foot and; the Depth 1.8 Foot ; And the Breadrh at the other . 


= - hen, ip ee 48 and 7. and theirSum wiltbe. 16.893 This 
lied by. 14.2 (One { the- 


a ny raw bers Ton 
== WuLNRE 2395.5 Foot, hs "Foot of T.unb 
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3 and divider) | 
he Super fare 5: 
8 Se a Sphere or Bullet, whoſe Diameter A Bis-21 ;- 
WW this multiplied * iato it ſelf produceth 44.1 for the Square of the Dia- + / 


1 


will be 3287655, which divided by678; © þ 


Bud 344 Foot and the Depth 2,1 Foot, and let the Lengrh 'of the. | 
Tr 1 25 thee. &) 

 Firf, 243 multiplied by 2.8, gives 4.14 for the Area of cheLeſſer, &-\7 
Fwy er by 21 gives 7-25, for the Area of the Greater End. $4 


ny aa bu 7.25 by 4-14, the produtt will'be 30-0150. 
ainarant : 15 5.48 Add thoſe three Numbers 0ge- | 
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S q 1. Of the Meaſuring of the Works of the ſeveral * 
=} Artificers relating to Building : ana what Method 


, and Cuſtoms are Obſerved therein. 


Ro” 
KDE: 


- FTYHe Principal Artificers relating to Building (or repairing)of 
— |= 1 Houſes andother Edifices, are the Carpenter, 'Bricklayer, 
= | Plaiſterer, Maſon, Joyner, Painter and Glafter, &c, Of which, ſome 
| of their Works are Meaſured by the Square of Ten Foot (or 100 - 
'$quare Foot.)— Some by the Rod,Pole or Perch of 16 Foot and 'a © 
Half (2724, Square Foot making a Rod:)—Some by the Yard © 
- Square of 3 Faot, 59 Square Feet making a Yard Square ;—Some by 7? 
the Foot Superficial containing 144 Square Inches; Or by the Foot. \ "£0 
Solid containing 1728 Solid Inches. 62 EN 


W4 * 
FP . s 4 | Vs E-, 
- #© 


ow = tas Of the Carpenters, Work. 


The Carpenters Works which are Meaſureable are: Roofing, 
Flooring, Partitioning, ©c. All which are Meaſured by the Square 
of 100 Superficial Feet. | | ; 


I, Of Roofeng. It is a Rule received among Work-men ; that the 
Flat of the Ground upon which any Hodſe is Eretted, and Halfthe 
"fame Flat (the Dimenſions taken within the Walls) is equal to the 

A Meſyre -1 the Roof that will Cover that Houſe, as to the -Carpen- 

1B ters Work. | Ma” 

"B S-that, If a Houſe within the Walls be 46 Foot Long, and 18 

* = I Foot Broad, it will contain 1242 Square Feet ; For 46 multiplied 

by 18 is $28 and Half that is 414 their Sum 1242 Superficial Feets 

e that is, 12 Square 42 Foot, or 12 Square 1 Quarter and 27 Foot 3 


Ls 


Band fo manySquare feet will that Roof. Contain, wo 
Note, 25 foot isone QuarterP Fo 1 Cogan ee ll 
50 foot 1s Half © of a-Square - P 
= _ 75 foot is 3 Quarters  . 


nf IT. Of Flooring. The Length multiplied 'by the Breat 
= the Content: So, If a Floor be 57 footy Inches(or.57.25)L 
=} -28-foot 6 Inches (or. 28.5) Broad multiply Jacks 285, the 
"FF dutwillbe 1531.625 Feet, that is 16' Square 1 Quarter, 640t 
--Þ Janches; and ſo-much doch that x1 Zug 
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4 Appendix. I 


TIT. Of Partitioning. Partitioning is Meaſured by multiplying 
the Length thereof into the:Height ; ſo that ifa Partition be $2 foor 
6 Inches (or 82.5) Long, and -12 foot 3 Inches, (or 12.25) High : 
$2.5, multiplied by 12.25, the Produtt will be 1010.625 feet,that. is 
10Square foot and7 + Inches,for the Content of that Partitioning. 


There are other Works about a Building performed by the Car- 
penter, which are Meaſured by the Foot, Running Meaſure, that 
3s, . by the Number ot Feet in Length only, Dn. 


Lintale Rails and Balaſters 
Breit-ſomers ) Timber-Fronts 
Sheling - *<Dreffing, &c. 


' There are other things alſo, Valued per Peice, &r, 


Doors and Caſes Balcony Doors Stairs and C:ſes 
Window Lights Cellar Doors Mantle-trees 


- Lantern Lights Columns, Pilafters Pediments 
And diversother things not here mentioned. 


| | As Cornices 
| Moldings 


eR Skirt-Board 


Nete, 1. In Meaſuring of Flooring, you muſt dedue out thereof 
for the Well-holes, for the Stairs, and Chimney-ways ;' And in - 3 
Partitioning for Doors, ©c. except (by Contract) they are to be in- 
cluded. But ia , Roofing, ſeldom any DeduGtions are made for // 
Holes for the Chimney Shafts, the Vacancies for Lutheren Lights or 
Skie Lights, there being more trouble in the ordering of them then 
the Stuff is Worth to Cover them. | 2 


R.; / 
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| II. of the Brick-layers Work. | 
The Principal are 7iing, Walling and Chimnies, 


I. Of Tiling., Tiling is Meaſured by the Square of 10 Foot, as 
Flooring 'and Roofing were, ſo that between the Roofing and the * 
Tiling the Difference will not be much, yet the Tiling will always 
be the greater. And beſides, ſometimes the Bricklayers will re- /; 
quire Running Meaſure for Hips and Valleys, which in ſome Caſes *? 
. may be allowed, butin Plain Roofs not. 7 
.-- An Example of this kind is-needleſs. -"44 
. I, Of Walling ; All Walls in Brickwork whether for Inclofing *: 

of Gardens or for Houſes, are Meaſured by the Rod of 167 foot, © 
Meaſured upon the Superficies of the Wall, each Rod containing, * 
2725; Superficial feet ; but this isnot all, For all Brick-walls of what. 
| | Thick: 2 
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Of Meaſuring and Building, &c. 243 


\ Thickneſs ſoever, they muſt be Reduced (all the parts them) to 2 
Standard Thickneſs, that is, to One Brick and a half Thick, ' 


Example I. If 4 Brick-wall be 192 Foot Long, and 12 Foot High, | 


.. how many Rod-us- contained therein ? | 


Multiply 192 by 12, the produt wilt be 2304, whichdivided by 
272 (for the: of a foot is always rejeCted,)] the Quotient will give 
the feet in a quar- 

ter ofa Rod,) and the Quotient will be 1 quarter, and: 60 foot. over ; 


-So. that the whole Wall contains 8 Rod, 1 quarter, and-60 foot ; 


which wants but 8 foot of 8 Rod and a half. . 5 
But there is yet ſomething elſe to be conſidered in the Meaſuring 


of Brick-works Namely, the Thickneſs of the Walls ; for-the Thicker 


the Wall is, the more Rods will be Contained in any. Number of 
feet Meaſured upon the Superficies:; :For, If the Wall be one Brick 
and a half Thick, then 2727; foot Meaſured upon the Superficies of 
the Wall, will be a Rod Standard : But if the Wall be Thicker 
than One Brick and a half, the 272 foot Meaſured upon'the Super- 
ficies of the Wall, will make more than a Standard Rod :* And if 
Thinner than a Brick and half 272+ feet-will be Leſs than a Standard 
Rod : And therefore, For the ready Reducing of Brick-work of any 
Thickneſs, to that of a Standard 'Thicknels, viz. One Brick and a 
half; Obſerve this | (£50 


e 


GENERAL RULE. 


Multiply the Number of Superficial Feet, that are faund to be contain- 


ed upon.the Superficies of anyWall, by the Number 'of half Bricks which 


that Wall s in Thickneſs ; One Third Part of that 'Produ#, ſhall bethe 
Number of Rods and Parts of 4 Rod comtained in that Wall Reduced to 


Standard Thickneſs. de 


Example. II.. If a Wall be 72: fqot Long 19 foot High, and 'be 


-.,; Five Bricks anda half Thick; How many Rodof Brick-work (Re- 
duced to Standard.) is there Contained in that Wall? - : 


Multiply.72 by 19, -the Produ6t will be 1368, and ſo many Super- 
ficial feet there are upon the Superficies of the Wall—— Multiply 


\ . 1368 by 11 (the Number of half Bricks that the Wall is in' thickneſs) 
-, theprodutt will be 15048, ; One third, Part whereof is 5016,*and ſo 
--. many feet doth that Wall contain, it being Reduced to Standard- 
| _, Thickneſs—Now' if you dividetheſe 2016 fo 
|; will be18 Rod, and 120 Remainifng;which divided by'68,the Quoti- 
' ent1s 1 quarter, and $2 foot Remaining:So that the whole Wall Re- 
* QAuced to Standard-Thickneſs, Contains,, 18 Rod, 1 :quarteriand 


Other. * 40 


et by 272 the" Quotient 


52 feet. 
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 Appendig. 
Other Brick-layers Work, viz. T 


+ ., Chimnies, The Chimnies in moſt Buildings are agreed for by the 
Hearth in each Room, and ſometimes they are. included in the *Þ: 
W.\ Building, and Paid by theRod ; and Meafured in this manner — 
i Tf the Chinmniies ſtand fingle, the Uſual way is to Girt it about ;and i} - 
4 if the Jaums are but One Brick thick, and wrought upright over 
- the Mantle-tree to the next Floor ; then Girt it about for a Length, 'Y- 
and the Height of the Story for a Breadth, at One Brick thick. as 
—  —But it the Chimny ftand againſt a Wall that is before Mea- #- 
ſured , then the Breadth of the Breft and the Breadth of the Two K. 
Jaums is the Length, and the Height of the Story the Breadth at *! 
One Brick and half, if the Jaums be ſo Thick, and nothing to be {| 
Dedutted for the Area between the Hearth and Mantle-tree; be-'"l 
cauſe of the Wyths, and Thickening of the Hearth above. For + 
the Chimny Shafts, Girt them about in the ſmalleft Place, for the 
Breadth, and the Height of the Shaft for the Length, at One ," 
' Brick thick, in conſideration of Wyths, Pargetting and Scaffolding. 
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"Other Brick-layers Works which are Meaſured by the- Foot F 


Running Meaſure, are | : 
© Cornices of all ſorts FStreight Arches 2 Hyps and Valley's - 
bY - Facices Skeen Arches Water Courſes, ©, 
og Other Works valued by the Piece, vite. \ 


Peers, Pilafters, Plain or Ruftick, Pediments, &c. Paving alſo 'Þ 

' 38 Brick-layers Work, -with Brick or Tiles; and is Meaſured by the 

Yard Square,or 9.Foot, ſo, if a Cellar be Paved with'Brick 32 foot | '_ 
Long,and 19 foot Broad ; multiply 32 by 19,the produtt will be 608, ' 


: which divided by g, the Quotient is 67 Yards, and 5 foot. ; : | 
#F * Note, That in Meaſuring, of the Brick-work. it Houſes, if.you + ; 
22 take the Dimenſions of thefides.on the Outſide, you muſt take the Y  . 
= Dimenſions of the Ends on the Infide, And Note alſo that Dedufti-Y 1 
BY ons, are to be made, for 'all Doors, Windows, Of. according to} + + 


the ſeveral thickneſſes of the Walls in which ſuch'Doors or Windows} 


= are. DP FE 
E: Maſons do Meaſure all their Works'by the Foot, either Superfi- Y 


before delivered in this Seion for. Meal 


cial or Solid, and therefore -Lneed give no Examples, for. the Rules: 
ealuring of. Superficies, and 


Solids, are ſufficient to,perform any Work done by the Maſons. . : > 
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Of Meaſuring and Building, ec. 245 © 
©. IV. of the PlaiſterersWork. + : 2 
=  Plaiſterers | Works are principally 6f Twokinds, _ .(T.) : 
2 Work Lath'd and Plaiftered, which they call Ceiling— (2.) ak 
'F Rendered, which is Principally of Two kinds, vig-Au _ 


IS mn or between Quarters, both which are Meaſured 
py! % h qUATrEe., : 
8 2: Of Ceiling; If aCeiting be 58 foot 9 inches, (ar 5$.75)Long 
F and 23 foot 7 inches (or 23.58) Broad 5 — dentiny 58.75 by 4 
"Y 23-58, the produt will be 1914.07, fout, which divided by g gives  - 
-Þ ah Quotient 212 yards and 6 foot; for the 'content of that "4 
2, Of Partitioning; If the Partitioning between the Rooms ag 
one Floor be 132 foot about, and the Story 12 foot High-—Multy 
. Ply 132 by 12, the produdt will be; 1584; which diyided by g gives 
in the Quotient 176 yards, for the* Content of thay Partition. $ 
Note 'i. 1f there be any Doors, Windows, or the like, in your 
Partitioning. you muſt make a Deduftion; for them 
Note 2. When you Meaſure Rendring upon Brick-work,you are to 
make no deduQtions, but to Meaſure all where yoor Trowel goes.— 
But when you Meaſure Rendring between Quarters, you may very 


: BY 
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well dedutt,one 5th. Part for the Quarters, Bratesand Interftices, &cz 4 
Note 3. Whiting and Colouring are both Meaſtited by the Yards "Y 
FF and in Meaſuring the Whiting of Cieling Partitioning and Rend- 
"F ring upon Walls will be the ſame with the Plaiftering,yet in Whiting 

'F. and Colouring between Quarters, you may very well add one Fourth 
). or Fifth part more. _— 
3 V. Of the Fojners Work. "7h .” 
YN Joyners do Meaſure their Work by the yard Square of g Foat, but ; 
» they have a Cuſtom, and ay, we ought to Meaſure where onr Plain 

HY touches: And therefore ; In-taking the Dimenſions of a Room 

'Y_ where there isa Cornice about, and ſwelling Panhels with Mold- 
1 ings ; they witha Line, do Girt oyer every Member of the Cornice 
- Y and ſwelling Pannels and Moldings Downwards, and take that 
"Y Length for the Height; But for the Girt of the Room about, they 
p. > take that only as Flat. | ; TY 

Example , If a Room Wantſcoted were thus Girt downwards it 

ſhould be found by the ftring to be 1 5 foot 7 inches, (or 1 5.58) and 
_. mn Compaſs about 286 foot, how many yards doth that Room cons 
" tainof Girt Meaſure? Ee 

Multiply 286 foot, by 15458, the produ& will be 4455.98, or 
4436 foot, which divided by 9g, the Quotient will be 495 yards 
FF and One for the contenr., Bee 
©: In Meaſuring of Joyners Work; there-is another thing Obſer- 
= *able ; that 4s, in the Meaſuring nA ans: 
._ | 1 . YD0ard: 
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oatds, Doors and Drawers, and ſuch Works as are Wrought on 
ſides; for thele they do Account to' be paid for Work and © 
:balf-work, for indeed the Work is more, though the Stuff be the 


. . Example, Let the Window-ſhutters about a Room. be. 98 foot 4 
inches(or 78.34.) and the, Height of them 6 feet 6 inches, (or 6.5) .M. 


how many yardsare contained in theſe ſhutters, at Work and half? 
_ Multiply 78. 34, by 6.5,the product will be 509.21,the half where- 
of is. 254-60 and theſe two added make 763.81 foot, (or 764 foot,? 
which divided by 9, the Quotient is 84 yards 8 foot, (or 85 yards.) 


3 Note, that DeduQtions are to be made for all Window-Lightsz | 
F But you. muſt Meaſure the Window Boards, Safeta and Jaum 
Boards by themſelves, as VVork only ſingle. 


VI. Of the Painters Work. 


# . The taking of the Dimenſions for Painters-work is the ſame as 
A for the Joyners, by Girting of the Moldings, &:c. The Dimenſions © 
Y ſo taken ; the Cafting up, and Reducing of the Feet into yards, | .. 
5s altogether the ſame as the Plaifterers and Joyners were: And 
they never ſay VVork and/half ; but, Once, Twice or Thrice Primed 
or-Colonred, | IS; 
Examples herein are unneceflary, Only take Notice, that VVin- 
dow-Lights, VVindow Bars, Caſements, and ſuch like things, they - 
reckon at ſo much: per Piece. | 


VII. Of the Glafiers Work. 


Glafiers do Meaſure their Work by the Foot Superficial, ſo that. 
the Length and Breadth multiplied into each ether produceth the 
quantity of feet in that Pain of Glaſs. - 

So if a Pain of Glaſs be 4 foot 9 inches(or 4.75) Long, and 2 foot 

inch.(or 3.25) Broad:If you multiply 4.75 by 3.25,the produ& will 
be 15+4.3752that is 15 foot, 5 inches and a quarter, for the Content. 


Note, That whert VVindows have half Rounds at the Top, they 
Meaſure them at the full Height and Breadthas ifthey were Square. 
Alſo Round and Oval VVindows are meaſured at the full Length 
and Breadth of their Diameter.Eikewiſe Crocket-windows in Stone- 
work, are all meaſured at their full Square ; And there is reaſor for 
ſuch allowance : For the Trouble in taking:the Dimenſions ty V Vork 
by, The VVaſte of Glaſs in VVorking, and the Time ſpent ex- 
traordinary- in ſetting up of ſuch VVindows, is for more than the 
Glaſs ſayed can, be valued at. And thus much comrerning mea- 
ſuring, But for farther fatisfaction, you may conſult Curſus Mathe- 
maticus 3 and my Book for Building, &c, | 
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The Third PART. 
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TEACHING, 

By a new Arrtifice (not heretofore Publiſhed, 
to my Knowledge, in any Language.) 

| Themanner how toſet down any Decimal Fraftion 
required : Or a Decimal Frattion being given 
to find the value thereof in Engliſh Mony, Weight 
or Meaſure ;, by inſpetion only. 

By certain SCALES contrived, ſuitable to 
the Coins, Weights and Meaſures now Uſed in 
England, And for ExtraQing of the Square 

and Cube Roots. 


—— —— 


_—__——. 
— —— 


ALSO, 


By NEPAIRsS BONES ||] 


WHEREBY, | 


Multiplication, Diviſion, and the Extraftion of the 
Square and Cube Roots are performed with won- 
derful Speed and ExaQtaeis. | 


——_ 


bb: By William Leybourn, Philomath. 
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YSECT.1. 
By Decimal Scales. 


"YHec Arithemetick of which we. now come to treat, and which I 
'. call Inflrumental Arithmetic, is not any new kind of &irbme- 
F- tics, but is indeed the ſame with Decima} Arithmetick before taught z 
; +3 , whereas in Decimel Arithmetick there were certain Tablesmade 
$- - of Mozey, Weight and Meaſwe,by help of which the Decimal of any 
3 --Fraftion of Money, Weight and Meaſure, might be ſet down-(as it > 
> were)inwhole numbers; here in this /nfirumentalpare, we have con- - ©: 
- -  txived certain Scales of Money, Weight and Meaſure equally divided " 
| - -into the ſeveral Denominations into which the Weights and Meaſiyes vs 
| for which they are contrived, may be equally divided. - Untoall 
which Scales there is joyned a Scale of ' 100, 1000, 07 10000, 'C- 
qual parts, according to the tength of the Scale, ſo that by infpeRti- 
on only you may readily and exattly without Addition (as in uſing 
. the forementioned Tables you. muſt neceſſarily do) ſet down /the 
Decimal Fra8ion of any part of Money, Weight or Meaſure, with 
great celerity and exattnels, if the Scale be any thing well divided, 
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250 Inſtrumental Arithmetick, : 
that if yon look upon any one Diviſion in the one, you ſhallalſodiC 
cern plainly what Diviſion or part of a Diviſion anſwereth there-/ 
Fins Irs being this Viſpoſed, w they Whh ealy biichod 
- Theſe $ ing thus diſpoſed, as they may eaſily be upon an 
Ruler of Sitver, Brafe or Wood; but beſt of all n hs I 
made in form of a Paralclepipedon, will by ;nſpe&ion only give you 
any Decimal frattion required without Addition, (or 6h the” con- 
trary) reduce the frattion into the known parts of the Integer, by 
inſpeQtion alſo, without $ubſtration. ; 

Let thus much ſuffice for a general deſcription of what I mean by 
Scales, the particular deſcription of them will more plainly appear, 
when we treatof Numeration upon "the Scales, unto which we 
ſhall now proceed. But firft take a view of the Scales as they are 
here diſpoſed, and as they may be ſet upon ſuch a Ruler as-I 
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Numeration upon the Scales, 


PFHe Scale here to be deſcribed are in number Eight, as hath 
Þ}  beenalready ſhewed, and as by the figure of them appears. 
Now Numeration 4 Scale, is to find upon what part of. the. Scals 
any number upon the ame Scale will fall. | $ID $0 * $7 s 
_  Wewill begin with the firſt, and fo proceed till-we. have giyen 
an Exai in every one, | 
$ 
numbred with Arithmetical figures, from the beginning ther 


Then becauſe there are four farthings conta 
theſe pence (or diviſions) is ſub-diyided! into 
ſhort Lines, every one of theſerepri 
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| Inſtrumental Arithmetick, 251 
Unto this Scale of Mony (as to all the reft of the Scales) there is 


joyned another Scale of 1c00,the ule of which Scale is this. When 
you have found any number of pence of farthings upon the- Scale 
of - Mony, you ſhall find upon the Scale of 1000, what parts of 'a 
thouſand is the Decimal of thoſe pence and farthings”; Thus when 
in the Scale of Monyyou find at-the Letter 4 84. 4: if you caſt your 
eye direRly croſs to the Scale of 1000, you ſhall 364 to ſtand di- 
realy againft 84.3q.which 364 is the decimal of 8 4-3q.Alſo ifyou find 
upon the Scale of Mony 18 d. half-peny,which is at the Letter c, you 
ſhall find againf it in the Scale of 1000,this number.771,which is the 
Decimal 'of 18 4. half-peny. And in this manner may the Deci- 
mA of any number of pence or farthings under two ſhillings be 

' moft eaſily and exaQtly obtained. 

Now on the contrary, ſuppoſe a Decimal FraQtion were given, 
repreſenting ſome part of Engliſh Coin ; if you look in the Scale of 
1000 for your number given right againft it in the Scale of Mony, 
you ſhall find what number of pence and farthings is repreſented 
thereby. As for Example, Suppoſe .364 were a Decimal given,and it 
were required to find what part ofCoin it doth repreſent.Look in the 
Scale of 1000 for the number .364,and right againft it you ſhall find 
$ pence 3 farthings. Alfo if .771 were a Decimal given, if you look 
in the Scale of 1000 for .771, you ſhall find againſt that number 18 
pence-2 farthings. And thus of any other. : 


By what hath been already faid, it may be cafily diſcerned of what- 


execeding expedition theſe Scales thus diſpoſed are of, for I dare af 
firm, that IT will ſet down 2 (if not 3) numbers, by the Scale, as 
ſoon as one by the Tables, and if theScale be but of any reaſonable 
length, altogether with as much exattneſs, but if I ſhould vary an 
uaite in the laft place, in my eftimation in the Scale of 1000, it is 
not any thing material. | 

I have- been very tedious in ſhewing the ' uſe of theſe Scales 
to find the fratioh-parts of mony ; but the reaſon is, becauſe intend 
to be the briefer inthe reſt, for Weight and Meaſure ; the manner 
of working (when the Diviſion of theScale is known) being the ſame 
in allreſpes without the leaft alteration, 

2. The ſecond Scale is of Troy-Weijght,two peny weight being the 
Integer, which Scale is divided into 48 <qual parts or diviſions, each 
of which diviſions contains one grain, and are numbered by Arith- 
metical figures at every three grains by 3,6,9,12,Gc.to 24,and at the 
place where 24 ſhould ftand, there ſtandeth P. W. which fignifiech 
one peny weight, or 24 grains, this P. W. ftandeth in the mi 

' of the Line. Then is the ſame Scale continued farther by Arith- 
metical figures. 3,6,9,12, &c. as before to 24, and there is writ- 
ten P W. again, reprefenting two peny weight, or 48 grains. 


The Scale being thus divided, it is eafie to find the place where | 


. any number of Grains under 48 ſhall be upon the Scale z As for ex- 
ample, if it be required to find where $ peny weight ſhall fall, look 
| UNOA 
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the. Scale of Troy-weight, from the beginning thereof, and 
count the figures 3 and 6 then count alio two of the ſmaller Divi- 
and that makes 8 grains, which you ſhall find to ftand at the 
Letter d. which is the place of $ grains ; Alſo if upon the Scale 


you find the place of one. peny weight 10 grains, you ſhall find it. 


at the Letter c, and foof any number of grajns under 48, or two 
peny | 


of grains it repreſenteth, if you Kkek your Decimal given in the 
the Scale of 1000, right againſt it in the Scale of Troy-weight, yt 
Niall find the number of grains repreſented thereby. Ry 
Example: Let .167 be a Decimal fraftion given, If you look in 
the Scale of 1000, for 157, right againſt it in the Scale of Troy- 
weight, ou ſhall find 8 peny weight. - 
if 208 were a Decimal fraction given, If you ſeek 708.in the 
Scale of 1600, right agaiaft it you ſhall find 1 peny weight 1@ 
.: 3 The third Scale is of Averdupois greet weight, 29 pounds, or 
vne quarter of an hundered, being the Integer, this Scale is num- 


bred by 1, 2, 3,4, &c. to 28, which 28 repreicnteth 294. or a quar- | 
ter of a hundred, and each of thoſe is fub-divided into four (mall 


parts each repreſenting ene quarter of a pound. 
Now if you would know whatis the Decimalof any number of 
unds or quarters tinder 28, if you ſeck the number of pounds 'in the 
of Averdupois great Weight, right againft it in the Scale of 
1000, you ſhall find the Decimal thereof. 


Thus if it were required to find the Decimal of $ pound and an 
_ Half, if yon look upon the Scale for 8 pound and an half, you ſhalt 


find it at Letter g, and right againſt it in the Scale of 1000 you ſhall 
find. 304, which is the Decimal of 8 pounds and an half. 


4 The fourth Scale is of Averdupeis little Weight, 16 ounces or | 


one pound being the Integer; This Scale is firſt divided into 16e- 


gual parts, and numbred by- 3, 2, 3, 4, ©:. to 16, each Diviſion re- 


preſenting one Ounce. Then again, cach of theſe ounces is ſub-di- 


vided into $ other ſmaller parts or divifions, each of which divifions 


repreſenteth two Drams ; but if yonr Scale be large enough, you 


may have each ounce divided into 16 equal parts or diviſions,cah 


diviſion repreſenting one Dram. 


Now to find the Decimal belonging to any number of Ounces 
and Drams, repair to the Scale of Averdupois lintle Weight, and on | 
3t the quantity of ounces and drams required,and right againft itin | 


the Scale of 1@cc, you ſhall have the Decimal thercof. 
Thus if it were required to find the 


{hall find it atthe Letter þ, and right againſt it in the Scale of 1000, 
you ſhall find 298, which is the Decimal of 6 ounces and 6 _ | 
/ Ge | 4 


bo 
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weight. | 
But if you had a Decimalgiven, and would know what namber + 


| cimal of 6 Ounces ands ; 
Drams, if you look this in the Scale of Averdupois little Weight, you 
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5. Thefifth Scale is of Dry Meaſures, one Quarter or $ Buſtels 
being the Integer ; this Scale is firft divided into 8 equal parts, and 
numbered hy 1, 2,3, ©c.to 8, each of which diviſions repreſenteth. 
a Buſhel, and each ,of chaſe parts is again ſub-divided, firft into 4 
equal parts or diviſions, each repreſenting one Peck, and then thoſe 
again ſub-divided into 4 other ſmaller parts, repreſenting Quarters, 
Halves, and Three Quarters of a Peck. 

Now if you would know the Decimal belonging toany number 
of Buſhels (under $ Buſhels one Quarter) Pecks and parts of a Peck, 
if you ſeek the number of Buſhels, Pecks, and parts of a Peck in 
the Scale of Dry Meaſures, right againf it in the Scale of 10co, you 
{hall have the Decimal required. 

As for Example, if it were required to find the Decimal belong- 
ing to 5 Buſhels 2 Pecks, and half a Peck, it you -look into the 
Scale of Dry Meaſures you ſhall find 5 Buſhels, 2 Pecks, and an halfto 
frand at the Letter k, and right againſt it in the Scale of 100c, you 
ſhall find .702, which is the Decimal anſwering to 5 Buſhels, 2 Pecks 
and a half, 

' 6, The ſixth Scale is of Liquid Meaſures, the Integer being 36 
Gallons, or one Barrel, this Scale is divided firft into 36 equal parts 
or divitions, and numbered by 5, 10, 15, &c. to 36, then every of 
theſe diviſions, is again ſub-divided into 4 other ſmall divitions, each 
repreſenting a quart, but (if the Scale be large enough) you may 
ſub-divide each Gallon into 8 parts, ſo will eyery part repreſent one 
pak. 

Now to find the Decimal belonging to any number of Gallons (un- 
der 36 Gallons or one Barrel) quarts or pints, 'repair to the Scale of 
Liquid Meaſures,and ſeek there upon the Scale, the number of , 
quarts, piats, and againft it inthe Scale of 1000, you ſhall find the 
Decimal thereunto belonging. 

So if it were required to find a Decimat repreſenting 10 gallons 
and twoquarts, or 4 pints, which is all one ; if you ſeek in the Scale 
of Liquid Meaſures for 10 gallpns, 2 quarts, you ſhall find it at the 
Letter m, againſt which in the Scale of 1600, you fhall find, 292, 
which is the decimal of 10 gallons 4 pints. 

7 The ſeventh Scale is of Long Meaſures, the Integer _ 
Yards or Els, this Scale is divided into 4 equal parts, and numb 
dy t, 2, 3, 4repreſenting 1 quarter 2 quarters, 3 quarters Or 4 quar- 
ters of a Yard, or, Ell, theſe are again ſub-divided, firft into 4 other 
equal parts, repreſenting Nails, and thoſe may be again ſub-divid- 
ed at pleaſure it need be. 

Now if you would know what decimal betongeth to any num- 
ber of Quarters or Nailes of a Yard of Ell, if you ſeek the num- 
ber of quarters and nailes in the Scale of Lang Meaſure, the Scale of 
looo wit give you the decimal thereof, 


K k Thus 
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Thus if it be required to find tne decimal belonging to 1 quarter 
and 3 nailes, if you ſeek this in the Scale of Long Meaſure, you ſhatl 
find it ſtand at the Letter o, againſt which in the Scale of 1000 you 
ſhall find .437, which is the Decimal anſwering to 1 quarter and 3 
nails of a Yardor EP, . 

$ The Eighth and Laſt Scale is of repreſentative Inches, the whole 

Scale being divided into 12 equal parts , and numbred by 
I, 2, 3,©c. to 12. and thoſe parts are again ſub-divided into halves, 
- "Wh and half quarters, as Carpenters-Rules are uſually di- 
vided. 
Unto thisScale (as unto all the other) there is joyned a Scale of 
1000, this Scale will readily difcover what is the Decimal belong- 
ing to any number of Inches, halves or quarters, and the uſe is the 
ſame with the Scales before mentioned. 

Thus TI have given you a brief Deſcription of theſe Scales, and 
the uſes of them, and do now ſuppoſe my Reader to be perfeCtly ac- 
quainted with the way of numbering or accounting upon them ; 
wherefore I intend only to. give you a Queſtion or two in the moſt 
uſual Rules of Arithmetick, and ſo conclude. 


_— 


#DDITTIO MN. 


Hat Addition is, and the manner of Working of it hath been 
already taught, both in the firſt and ſecond Parts, we will 
now come to an Example, which let be in Addition of Engliſh Coin. 
and let the ſums to be added be 361. $5. 8d.291. 05. 2d.31 1.165. 
9 d. and 61. 25. 54. 
Firft, ſet down 361. 291. 311. and 61. one under another, is 
ſuch order as you ſee herein the margine, drawing 
a Line by the fide of them as you ſee done, and 36 
allo a Line under them. 29 
This done, ſeeing that your firſt number to be 31 
ſet down to 36 /. is 8 5s, 8d. you muſt for the $ s.(be- 6 | 
cauſe two ſhillings, which we call a Decade, or the 
tenth part ofa pound, is made the Integer, in the — | ——_— 
vale of Mony) ſet down 4, which is done by mc- | 
mory, and after it make a Comma ; Then your 
next number to be ſet by 29. being os. 2d, for 36 | 4, 
the © 5. ſet down a Cypher ; Thirdly, for your num- 29 | o, 
ber to be ſet by 31 4, being 16s. 9 4. for the 165, ſet 31 | 8, 
down 8 Decades with a comma after it, and Laſtly, the 6 | 1, 
number to be ſet by 6}, being 25. 5 4. for the' 2 5. 
I ſet down 1 Decade comma after it, and then will 


your work ſtand, as here you ſee, Then 
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Then take your Scale in hand, and ſeeing your br number of 
pence are 8 4. look in your Scale of money for 8 4. and againft it in 
your Scale of 1000, you ſhall find 333, which ſet in the Line with 
361. 8s. behind the comma, then your next number of pence be- 
ing 24. look in your ſcale for 2 d. and againſt itTn the ſcale of 1-00, 
you ſhall find 083, which ſet to'29l. 05s. behind the comma. Then 
your third number of Pence being 9 d. look in your 
your ſcale for 9 4. and againſt it the ſcale of 1000, you 36 | 4,333 
ſhall find 376, whichſet to 311. 16s. and Laftly, 29 | c,083 
your laſt number of pence being 5 d. look in your. 31 | $,376 
ſcale for 5 4. and againft it you ſhall find 208, which 6 | 1,203 
ſettoG I. 2 s. and then will your whole work ſtand, —— 
as here you ſee. 


Your ſums being thus ſet down, which is done with more facility 
than you can imagine, till you make trial and bs ſomething perfect 
therein, you mutt then add all the numbers together, as in Addition 
of Decimals and you ſhall find the ſum of them to be 103j4,000, 
Now to know this in mony, is as eaſte as it was to ſet ſeveral ſums 
down, for the figures 103, which ftand 
behind the down right line, are 103 1. and figure 4 36 | 4,333 
which ftands between the down right line and com- 2g | c,o83 
ma are, 4 Decades or 8s. and being the reft tothe Z1 | 8,376 
right hand are all Cyphers, they tignife neither 6 | 1,208 
pence nor farthings, ſo is the total of this Addition ———— 
1031, 8s. od. 103 | 4,000 

That the manner of working may appear more 
plain, I will give you another ſhort Example as dithcult as I can in- 
vent, which T performed by a ſcale of Wood but of 8 inches long. 
Let the ſums to be added together be theſe following : 


lis Ss, 4, q. 
332 17 4 X 
159 6 8. Pf 
217 5 3 3 
7c9 ot} 4 I 


Firft ſet down your ſeveral Sums of pounds one 332 
under another as before, and draw a line by the 15g 
ide of them, and another under them. So will they 217 
nd as here you ſee. — } — 


1.Your ſums of pounds being thus orderly placed 
and lines drawn, repair to your Scale, and feeing your firft nums 
ber of ſhillings, pence and farthings is 17 s. 4 4. 1 q. for your 17 5+ 
ſet down 8 Decades which is 16 s. with a comma after it, then will 
there reſt to beſet down 15.44. 14.0r164. 1 q.-which if you {eck in vaur 
K k 2 Scale 


ot OY FE 8" "Po he". ant 4 . W, . 0 
$4 bY. TY 0 ET Ys 
Fs -” 
F < 


256 Inſtrumental Arithmetick. 


Scale of m-ny, you ſhall find to ſtand againſt it in the Scale of 1000 
this n23:--- 677, Whichis the Decimalof 1 s. 4d. 1 9. 

2. You ſecond number of ſhillings,rence and farthingsis 6 s. $4. 
1 q. for yours. ſer down ; Decades which is 6 s. and there will re- 
main $ 4. 1 q. which if you ſeek in your Scale of mony, you ſhall find 
to ftand againſt it in the Scale of 1000, this number 344, which is 
the Decimal of 8d. 1 q. | 

3. Your third number of ſhillings,pence, and farthings, is 5 s, 3 d. 
34. for your 5 s. ſet down 2 Decades, which is 4s. with a comma 
after it, then will the reft to be ſet down 1s. 3d. 19.0r 15 d. 3 q, 


which if you ſeek in your Scale of mony, you ſhall ' 


l. 
332 | 8,677 find to ftand againſt it in the Scale of 1000, this 
159 | 3,344 number.656, which is the Decimal of 15d. 3 q. or 1 5, 
217 | 2,656 34. 3q. and the three Sums to be added together will 
h—_— »- ftandas hereyou ſee. 
709 | 44677 Theſe Sums being added together according to the 
- Rule for Addition of Decimals, you ſhall find the 
Sum of them to be 70914,577 now to know what this is in mony, 
take notice that the 709 which ftands to the left hand of the down 
right line are 709 pounds, and the figure 4. which ftands between 
© the down right line and the comma, . are 4 decades or 8 s. but (be- 
cauſe the firſt figure next after the comma is above (5, viz.6) you 
muſt add 15s. to the 4decades, making them 9 s, then will there 
remain 177, wherefore if youu look in the Scale of 1000 for 177, you 
ſhall find againft it in the Scale of mony 4 4. 1 q. So is the whole Sum 
of this Addition 709 I. 9s. 4 q- as by the preceeding work doth 


APPEAr. ED 
C Here note, that when you had ſet down your 709 1. 4 deca- 


des or 8s. there remained beyond the comma, 677, Which if had 


ſought in your Scale of 1000 you ſhould have found againſt it in 
the Scale of mony 15'd. 1q.0r 1 5s. 3d 194-(Which is all one )as before ; 
for it appeareth plainly by the Scale, that 5oo in the line of 1000 is 
equal to one ſhilling. 


— 


SOUBSTRACTION. 


D more in (as hath been before ſaid) is the taking one or 


more ſmaller Sums out of one greater ; I ſhall only give you 
n Example or two, as I have taken the numbers from a Scale. 


x 


Example. Delivered to a Gold-ſmith firft of old. Plate 297 ounces, 
13 peny-Weight, 19 grains. FIT | 


Received of the ſame Gold-{mith fiſt 165 ounces, 11 rp 
> 
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weight and 7 grains, and after that received of the ſame Gold-[mith 
32 ounces ig peny-weight and 32 grains, what Plate remaines m 
the Gold-ſmiths hands ? | | \ 

Take your Numbers out of the Scale of Troy-weight,and fet them 
down as you here fee. ED en” ? 


ounces _ 
Delivered 29716,856 
Received fir ., £ $onTnd 
Received more 3294979 
Received in al 19915,625 
Reſts in the Geld-fſmiths bands 9911,27L 

or 
Ounces 

99 peny-wt, gre 

2 13 


'Then add the ſeveral weights of Plate received together, and 
they make 19815,625, Or 198 ounces 11 pen-weight, 6 grains, which 
if you ſubſtrat from 29716896, or 257 ounces, 13 peny-weight, 19 
gr. Which was the quantity of Plate delivered, there will remain 
9911,271, or 99 ounces, 2 peny-weight, 13 gr. and ſo much Plate is 
ſtill in the Gold-ſmiths hand. And let thus much- ſutfice for Sub- 

ation. 

. Now we ſhould proceed to Multiplication and Diviſion, bat when 
the numbers are taken from the Scale and ſet down, the marmer of 
working doth not at all differ from Muttiplication and Diviſion of 
Decimals before taught. But before I teach you how to multiply 
and Divide Inftrumentally, I ſhall ſhew you, 


The farther uſe of the Decimal Scales, and how by 
them to find the Square or Cabe Root of any Num- 


ber. And alſo, any Root being given, to find the 
Square or the Cabe pumber of that Root. 


| And both theſe by inſpeQion only, without the help of either 
| Pen, Compaſſes or any other Motion, 


Or the effefting hereof, there is now inferted, among thefore- 

L mentioned Decimal Scales of Mony, Weight, Meaſure To. mrtte- 
between the Scalesof Averdupois kiette cight, and: that of Thy 
Meaſures, Two other Scales, one having written at the un 
| cre» 


'258 Inftrumental Arithmetick. 

thereof the Word Square, and to the other there is added the Word 

: Cube, and between them, there is a third line, which hath written 
upon it, the word Root. And by theſe three Scales thus united, 

_ Square and Cube Roots of any number may be extratted by in- 
pection only. For, 

If you find any number whoſe Square Root you require,in the Line 
.or Scale of Squares, right againſt it, in the Line of Roots, you ſhall 
have the $3uare Root of that number. Thus, 

Tf the number 64 were given, and it were required to find the 
Square Root thereof, 

Find the given number 64, upon the Line or Scale of Squares 
(which you may do at the Letter 4) and right againft it, in the Scale 
of Roots ſtands the figure 8, which ſhews, that 8 is the Square Root 
of 64. And in the ſame manner you may find the Square Root of 
any other number. + on 


81) (9) 
64 | in the Line - in the Scale 
: — | of Squares, 1 £ of Roots, : 
For, againſt 4 3 >you ſhall þ* > which is the 
p find \ 5 * Square Root - 
: | + | thereof, t 
9 3 K 
« L2) : 
In like manner, hb 
If che number 64 were given, and it were required to find the | * 
Cube Root thereof. | t 


 Findthe given number 64 in the Scale of Cubes, (which you may ' 
do, by counting the ſame number between the ſecond and third | ©! 
Higuresof 1 upon the Scale, at the letter 6) and right againſt it, in  Þ: 
the Line or Scale'of Roots, ftands the figure 4, which ſhews, that || - F 


4 is the Cube Root of 64. And in the ſame manner you may find | ® 
the Cube Root of any other number. | & 
H © be 

512| 8|. Li 

343 | intheScale | 7 | _ of 

For, againſt < 216 of Cubes, 16 1+ isthe 

rs [you all 7 5 Cube Root Re 

ed hens + | thereof. a5 

27 | 8 fr; 


3 
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And by this Artifice, not only the Roots of dire& Square and 
.Cube numbers may be found, but in numbers that be not dire&ly 
m—_— or Cube, the Fraition part of the Root is nearly diſcover. 


I, 


\ - 
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. I have hitherto given' you Examples in ſuch Square and Cube 
numbers, as are common and familiar, and that any man may com- 
pute almoſt by memory z but by theſe the Demonſtration of the 
Artifice is diſcovered, the Lines of Squares, and Cubes being only 
Square and Cube numbers fransferred to Lines. And now let us 
proceed to greater numbers. . And 


I. For the Square Root, 


In the Extrattion of a Square Root, it is uſual to ſet a Prick un- 
der the firſt figure, the third, the fifth, the ſeventh, and ſo for- 
wards, beginning from the right hand towards the left. And as 
many Pricks as fall under the Square Number given, of ſo many 
figures will the Root of that Number confift ; So that if the Num- 
ber given be leſs than 100, the Root ſhall be only of one figure, if 
leſs than 10coo, it ſhall be but two figures, if leſs than 1000000, it - 
ſhall be three figures, and ſo forward. | 

Hence it is, That the Line or Scale of Squares, is divided firft 
into 1c0 parts, and if the Number given be greater than 100, the 
firft divilon (which is the place where the firſt figure of 1 ſtandeth, 
and which before did fignifie One) muft now 1ignifie 100, and 
the whole line ihall be 10000. Tf farther, the numbe be greater 
than 10000, you muſt count or eſteem the firſt Figure of 1 to be 
10000, and then will the whole line be ro00000 parts 3 and if this 
be too little to expreſs the number given, you may proceed far- 


. Þ ther, and call the firſt 1, 1000000, and {o increaſe the Line 100 
times more; but this is ſufficient. }. | 
q'| Thus when any Square Number is given, if youſet it down, 


J and prick it, (or imagine it to be ſo) if the laft prick to the left 
n | and ſhall fall under the laft Figure, (which will always be when the 
ir | Figures in the given Number be odd) you muſt find all ſuch Num- 
4 | ®<r5 upon the Line, between the two Figures of 1. But if 

K the laft prick ſhall fall under the Jaſt Figure but- one of the given 
Number, (which it will always do, when the Figures of the Num- 
ber given are ever) then you muſt find the Number given in the 
Line of Square, between the ſecond Figure of 1 and 10 at the end 
of the Line. | | | . 
This being conſidered, find the Number given, whoſe Square 
Root is required, in its proper place upon the Line of Squares, and 
aZainft itin the Scale of Roots you ſhall have its Square Root de- - 
fired, Thus, | | 


36 
The Square: 200. :f 
Root of J3999 (© 
554 36000 | 


Figure, the Number ſhall be reckoned between the firft and - 
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And in this manner may the neareft' Root of any number not 
exatily Square be obtained. For 


2 
| ES. will be C27 
The neareſt 1295 found 85 
Root of J725090 to be 269 


725000 about (C 851 


And thus on the contrary, a Number may be Squared, as may 
partly appear by what hath been before delivered ; for if -you find 
the Root in the Scale of Roots, you bave its Square in the Line of 
Squares and, ſo 


27 hr the Scale C* 725 Te 
85 Oof Roots 7250 the Square 
agate 269 you {hall T 72400 Cortes 
| - 851 find 725000 
Thus much for the Square Rout. Now 


I. For the Cube Root. 


In the Extration of the Cube Root, it is uſual to ſet Pricks un- 
der the Firſt Figure, the Fourth, the Seventh, the Tenth, and fo 


on, pricking always the third Figure from the right hand towards 
the left. And as many pricks as fall under the Cubick Number 
given, ſo many Figures ſhall be in the Root. So thatif the Num- 
ber given be lefs than 1000, the Root ſhall conſift only of one Figure, 
if leſs than 1000000, it ſhall be only ef two Figures; if it be above 

- 2000000, and leſs than 1000000000, it Will be only three 
Figures. | 


Hence it is, That the Line of Cubes is divided firft into 1000 


parts; And if the number given be greater than 1000, the firſt 
Figure of x (which before did fignifie only One) muſt now ſignifi 


x00, and the ſecond Figures of 1, muſt now ſignifie 10000, and the 


third 1, muſt fignifie 100000, and the whole Line muſt be eſteem» 
ed to be 1000co. : Farther, If the number given be greater that 
1500000, the firſt 1, muſt ſignifie xo00000, the ſecond 1000000, 
the third 10000000, and the whole line 1000000000 parts. A 

if theſe be yet too little, you may proceed farther ; but let theſe 


ſuffice. 
Thus when any Cube Number is given, if you ſet it down, and 
prick it ; Tf the laft prick to the left hand ſhall fall under the laft 
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$1: the foregoing Argument I told, you, That the Author 36d tis 


venter of this kind'of, Jnkrygent, of why A igeny © 9. 'FJ 
Þ ©: Uſe, Galled it RABDOLOGIA, and _ w 
nes: *% 


RABDO L OGTIA, ef. Ars Com mputandi per Virgulas 'numeras 


J 5, + That is, RAB DOLOG TA is the Act of Counting by 
umbering Rods: 
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I. Of the Fabrick of theſe Rods, according to the 
Inventior's Deſcription of them, 


YHeſe Rods may be made either of Silver, Braſs, Box, Ebony, 
or Ivory, of which laft ſubſtance I ſuppoſe they were at firft 
made, for that they are (for the moſt part) by all that know or uſe 
them, called NE P AIRS BONES. 
4 But let the matter of which they are made be what it will,” their 
— form (according to this deſcription) is exattly a ſquare Parallele- 
| pipedon, the length being about three Inches, and the breadth of 
ther about One tenth part of the length. But the length of theſe 
Rods are not confined to three Inches, but let the length be what 
it will, the breadth muſt bea tenth part thereof, but that may be 
accounted a competent breadth that is capable of receiving of two 
numerical Figures, for there is never upon one Rod required more 
' to beſet on the breadth thereof. 
. Thebreadth of theſe Rods being exaUly one tenth part of the 
1erigth” thereof,” when 10 of theſe are laid together they doexattly 
make a-Geometrical Square, and if 20 of them be tabulated or laid 
together , they will make a right-angled Parallelogram , whoſe 
length is double to its breadth. Tf 3o be tabulated, the Figure 
will be ftilla Parallelogram, whoſe length: will be three times the 
breadth, and ſo if 4o, four times the length, © fc, £5. 

The Rods being thus prepared of exatt length and breadth, let 
each of them be divided into 10 equal Parts, with this Proviſo, that ' 
[Nine of the Ten parts ſtand in the middle of each Rod,and the other 
tenth part muſt be divided into two parts, half whereof muſt be ſec - 
at the one end, and the other half at the other end of the ſame Rod. 
Then from ſide to fidedraw right Lines from diviſion to diviſion, 
ſo is your Rod divided into Squares on every fide thereof, Laftly, 
from corner to corner of eyery of theſe Squares draw a Diagonal! 
Line, and that will divide every Square into'fwo Triangles. The 

' Rods being thus prepared and lined, firſt into Squares, and then ' 
into Triangles, they are then fit to be numbred, þ | 


The Figure: 1. at the begianing of the Book, ſhews the Form of |! 
one of. theſe Rodslined as itought to be. . 


FR 7 £"# 
* : - d 
® * 4 KS : v © + m_ h 4 in 5 - LY 
So - + % | 


% ” [ns » PY 4 # . v t f. 
% Fa * - 


DT A 


4 n n . We "A 4 4 TO = L8 Sa pigtt n —_— "Sw; 52 : »s 8 PT”; gig a» 4 
"7 2G SER oe ith +; 50. ub bt EIS ee Br OS CNRS ARS ER 2 a4 BR 
: -) &*-\F of ELM. RY Tad _e - AS 3. ſu SES ENS. £3 > I AE ” NY 
: o hy 2 5 $8” No w © vo "" ks 
ws 2 


Inflrumental Arithmetick. 262 


IT. How theſe Rods are to be Number'd. 


; FN the two half Squares which are at the ends of each Rod on e- 

[| yery ſide, there are ſet one ſingle Figure, on each fide of every 
Rod one, in the divifion at the end thereof, ſo every Rod contains 
ing four ſides ; Ten Rods will contain 40 ſides, and ſo conſequently 
will have 4 fingle Figures at the ends of every of them ; that is, 
there will be upon the Ten Rods among them, four Figures of 
each kind, that is, four Ones, 1111. four Twoes, 2222. four Threes, 
3333- four Fours, 4444. four Fives, $555» four Sixes, 6666. four 
Sevens, 7777. four Eights, $888. four Nines, 9999. four Cyphers, 


©O OO, 


And here it is to be noted, That what. Figure ſoever it be that 
ſtandeth at the top of the Rod alone, the Figure that ſtandeth 
alone on the other ſide of the ſame Rod, maketh that Figure 
up the number g. As for Example, If 1 ftand on one fide, 8 
will ftand on the other fide, ſo 2 and 7, £9, Ay in this Ta- 
ble, where, | 


C1) 


C83? 
12 7 EC: 7; 
| 2 | —— at | : | ſtandeth on +2 
the top of any the other bs. 
If < F fide of any of? 4 Plide of the 
| 7 | theRods,then | : ſame Rod. 
I 
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This allo is to be obſerved in the figyring of every Rod, that 
what Figure ſoever ftandeth alone at the top or ſuperiour part of 
the Rod, the Figure or Figures that ſtand in the two Triangles next 
underneath it, is double to the Figure which ftandeth at the top. 
And the Figures which ftand in the next two Triangles below, that "3 
that is three times as much as the Figure above. And that. in the w; 
fourth Place, or 'Triangles, is. four times.as much as the Figure a- 76 

= bove, Oc. till you come'to the loweſt Triangles in that Rod, and- w_ 

a. then the Figure or Figures that ſtand in thoſe Triangles are nine iy 

times as much as the Figure which ftandeth at che top of the Rod. E. 

So if a Rod haye 4 at the top thereof, the two | Triangles 

1 which are juſt and next under it, have $ in them, which is double 
Pj t04: Inthe next two Triangles below there is 1 and 2, that is-12, 
| which is treble to 4; In the two Triapgles below them is 1 and, 

| I Y which 


(PP wwy w * _« EL. , 3s 


»o 


be. 9 * a » F 
es I 4 . - $54 
£. SIC 3 "PR 
\a . nn V4 Ix i Keathe 2 9 
be, ; x - $6. be I "5 X 
w 4 *, ww * « "op "os A » gh #* 44 * 2 
_ 


"EP" 8 t  w 
- ARE. ING bl 


5; "7. 2 xd mY” 
” 62. Infirumental "Wb 
4 Which together make 16, which. is four times as much as the 4 at 
the top z-rhe next Trrangles ave yliviy | 

Thus have you the Fabrick, InfC 
Rods, according to. the.u Wiegs <e 
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* wy <is % chm | We ; - A f w & » 4 fra : | 4 ; SE Ie £ | 
"He Defeription-Whith Li\kall here-give'of theſe Rods, varies | 
- Hot: tit all-fFom that hefore delivered -jn thematter of which ; 


y-are made, - theſe -May be made either of Silver, Braſs, | 
Wood, Ivory, &:. Neither do they differ in their dividing, nor 
yet in their numbering: Only, whereas my Lord Nepair maketh 
them Square, each Rod tp contain four ſides, theſe are made tlat, 
confifting each Rod but of two fides, and contain in leagth about 
2 Inches +. þ 
2 and in breadth 3-of an-Thch, 
b and in thickneſs +7 of an Inch.--. , - + hi 
o One ſet of - theſe Rods cohſifteth of five Pieces, and therefore. 
hath but ten Faces or Sidgs, whereas thoſe of the Lord Nepair's | 
conſiſted of 40 Plains or Sides. | | 
Upon. one of theſe five Pieces (a Figure whereof" is at the begin- 
Ning of the Book, noted With Figure 3 you have'a Cypher at the + 
head 'of the firſt-piece, and gat thebottom thereof. - 'pon. the * 
'Y ſecond of therh youthave 'x'atthe head, 'and.8 at thebottam ; "Upon 
the third you have 2 at the head, and-7 at the -battom:; _s the 
wo / fourth 3 at top, and+6-at botrom-; And upon the fifth;Fbu have 4 
6 at the top, and 5 at the bottom  Every.of the two Eigures/at ti 
top and botrom together-makei 95 as -0 andig is g,; 1 antl”8,'2 
7, 3 and 6, 


K 4 and 5. * And here-obſerve, that 'the Vigures g,'8,9, | 
v: - 6, 5, Which Rand at the bottom of the Scheme, - Kiand withtheir - 
b-- heels upwards in this 'manner, '6 g'Lg $, ahd ſo'do alli the other”: 

b-> Figures under them; till you come to the double Line whichis in - 
the middle of the Scheme, noted with. A and By at which Line, if” 
the Scheme were cut into two pieces, and folded or pafted on the 
back-ſide of the other half, ſo that the 9 at the bottom wene placed - I 
ppon the Cypher at the top, and ſo 8 upon 1, 7 upon 2, 6Gupon F 
and 5 upon 4, then the Scheme cut again into five little oy by -. 
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-one et oft the® Rods, tor upofQuic tide of theſe Rieces 
Have 2 Cypher upon one ſide, and g an the other ; Unan 


1 and 8, upon another 2 and 7, 2! 
5 and 4 - both the _ We on eit Ide making 9, as before was de- 
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Of 4 Board with a Frame, upon which to lay your Rods, 
when any Operation is to be wrought by them, known by the - 
name of a T ABEL LET. | 


In the uſing of theſe_Rods, care is to be had firſt of the orderly 

Laying of them, and then ſecondly, fer the keeping of them in that 

tion till your work be ended, For the effefting whereof, both 
neatly and certainly; there is a little Table or Frame contriv'd, 
containing in breadth + of an Inch more than the length of the 
Rods in length at pleaſure, but it may well be about one and 
2 half the length of the breadt h. 

\ Tt ought to be made of a thin peice of Pear or Walnut-tree, or 
of ſuch matter as your Box or Caſe is+made of, and it may very 
commodiouſly be contriv'd to be put into the Box as ever I had them 
made to do, for that I found ir convenient to carry looſe. 

Upon the Superficies of this board, cloſe to one of the edges 
thereof, muſt be glewed or otherwiſe faftened with Tins, a ſmak 
piece of the ſame matter, and alſo of the ſame length, breadth, 
and thickneſs of one of your Rods, which muſt he divided into 9g 
equal parts, and Lines drawn croſs the piece, fo will there be g 
Squares, jn which you muſt Grave or Stamp the nine Digits, be- 

inning with 1 at the top, and ſo deſcending by 234 tog at the 
ottom thereof; And it were neceſſary that theſs Figures (as alfb 
thoſe which are at the head of every of your Rods) were Graven 
or Stamped of ſomething a bigger Figure than the other figures of 
your Rods are. ; 

Under the.end of this ledge beginning at the Figures, and ſo con- 
tinuing the whole length of the Board, mnft another ledge of the 
fame matter and thickneſs, be glewed, or pinned, and then is your 
Tabellet finiſhed. A Figure whereof you have at the beginning of 
the Book, noted with Figure 4, it.is called a 7ebelet, for that, when 
the Rods are laid thereon, for any Operation to be wrought by 
them, we uſually fay, the Rods are Tabulated. | 
"Thus much for the Fabrick, Inſcription, and Numbering of theſe 
Rods ; let us now come to ſhew the Uſes of them : Which is in 
Multiplication , Diviſion and ExtraRting the Square and Cube 


IV. How | 
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IV. How to apply to lay down any Numbers by the 


Roas. 
PROP. I. 


Any Number being given, how to Tabulate or lay down the 
| ſame by the Rods. 


Et it be required to Tabulate or lay down this Number 3 4 9 6. 

Firft, from among your Sets of Rods (or out of your Caſe) 

rake four of them, of which let one of them have the Figure 3 at 

the top thereof, and lay. it upon your Tabellet cloſe to the edge 
thereof, then, d _ 

Secondly, Take another Rod from your Caſe, which hath the 
Figure 4at the topof it, and lay that allo upon your Tabellet cloſe 
by the {ide of the other. 

Thirdly, Take another Rod which hath the Figure 9 at the top 
" of it, and lay that upon your Tabellet cloſe by the other two. 

And laftly, take a fourth Rod, having the Figure 6 at the head 
thereof, and lay that alſo upon your Tabeller cloſe by the reft. 

Theſe four Rods thus taken, and laid upon the Tabellet, you 
ſhall ſee in the uppermoſt Row (which ftandeth againſt the Figure 
x onthe fide of your Tabellet) theſe four Figures, 3 496, that is 
3495, equal to your given Number, In the ſecond Row (againft 
the Figure 2 of your Tabellet) you ſhall find the double chereof. 
In the third (againſt the Figure 3) you ſhall find the triple thereof. 
In the fourth the Quadruple thereof. In the fifth the Quintuple z 
and fo on the ninth and laſt the Noncuple of the Number given. 


PROP. ll. 


" How theſe Rods will appears when Tabulated, and being Ta- 
bulated, how toread the Multiplication of that Number ſo 
Tabulated, by any of the Nine Digits. 


- The Four Rods being Tabulated according to the Precepts deli- 
vered in the preceding Propofition, they will appear exadly as they 
are repreſented in Figure 4, at the beginning of the Book z which 
Figure lively repreſents the four Rods lying upon the Tabellet, 
which mind well, for upon the true Tabulating, and right reading 
. of the Rods ſo Tabulated, depends. the whole work. 

Thee Rods thus Tabulated, and as you ſee them in the Figure 4, 
:ddta the Eye, appear in the form of a GlaG-window, every mo 
wy : t 
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E thereof repreſenting a Rhomboiades or Diamond-form : In the read- 
ing of the Figures which are ip theſe ſeveral Rhomboiades or Dia- 
montfform, obſerve theſe few ixedtions following, which will fully 
illuſtrate the whole Buſineſs intended, and cherefore eſpecially to be 


minded. 
N@TE, 


T. That the Figures upon the Rods are to be read, beginning at the 
Sud and reading towards 1be left ; Which is contrary to our com- 
mon courſe of reading and writing, .which is from the left hand to-' * 
wards the right. 


Il. That im every Rhomboiades or Dignond, there* are either On Fi 
ure, #7 wo Figures, 'but never more than Two. ___ 


. TIL. If there be but one Figure in a Rhombus, then that Figure ic the 
-- ap 'be fer down alone (be it either a Figure or a Cypher) but if 
there 'be rwo Figures in 4 Rhomboitades (as for the mot part there xc) 
then. add them two Figures together, and ſet down their ſum in one Figure. 


IV. Bur if »be ſum of #he-1wwo Figures #n one Rpambarades or Dia- 
ant gowmoared Ter, then goumus? er down the overplus above Ten, and 
keep Oneinimind, which: One you mutt carry taabe next Khomboiades. 


WV. Nprerhar nbofir gowards your right bend, and the lat tomgrds 
tfothws gre -earhbalf Rbomboiades or Diamonds, and never þave 
"awe fi pe Figure only, but al. berween them are whole ones, 
thaymels pare have awe: Figures i them. YM 


: #1-<ither Rhomboiades. or | balf Rbombozades, you-find uo Fi- 
Eypbers, you anal -notneglett but ſet them down as if they 


heſe Rules, being rightly underſtood, all that follows will be 
wligr-agd eabe, and: theſe I ſhail.cxplain by Example fol- 


F 


For the illuſtration of the preceding:Rules, we will 
hoſe Rods which were hetore Tabulated, therefore 
jo Frgwre 4.2t the bggitining of the Book, where this 


| he-topiof the Four Rods are theſe : 3, 4, 9, 6+ 
Mi ho"ific the farger given Number 3496, and this number 

"Mands againſt the Figure x on. the ſide of the Tabellet, ' Then I fay, 
Sagh* - igneep in the nektrow ſtanding againſt the Figute 2 of the 
TWWlictare double thereunto, which T thus prove. 7 5 
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Repair to the Rods as they lie upon the Tabellet, and in that row 
which lieth againſt the Figure 2, you ſhall find in the firſt half 
Rhomboiades towards your right hand (where by Rule 1 you muſt 
begin) the. Figure 2, wherefore ſet down with your Pen upon Pa- 
. per the Figure 2, In the next Rhomboiades in the ſame row you 
1hall find 8 and 1, which added make 9g, ſet down 9g on the left hand of 
2 : Inthe next Rhombus you ſhall find” 8 and 1 again, which is 9g 
alſo, ſet down 9g on the left hand of the other, and in the laſt 
Rhomboiades you ſhall find only 6, wherefore ſer down 6 on the 
left hand of 9g, ſo have you in all 6992, which is double to 3496. 
Again, the Figures in the row which ſtands againſt the Figure 
3in the Tabellet, are triple to 3496; for in the firſt half Rhom- 
boiades towards your right hand, you have 8,ſet down 8. In 
the next Rhom. you have 7 and 1,which is 8, ſet down 8 again, —cIn 
the next you have 2and 2, which 1s 4, ſet down 4.—In the next 
Rhom. you have 9gand 1, which makes 1o, ſet down o and carry 1, 
but it is the laſt Rhom. and becauſe there is never another to car- 
ry the 1 unto, you muft therefore ſet it down, ſo have you this num- 
ber 10488, Which is triple to 3496. 

Again, the Figures ftanding againſt 4 in the Tabellet, are Qua- 
druple to 3496,—for in the half Rhom. you have 4, ſet it down, ; 
in the next 6 and 2, which is 8, ſet that down; In the next 6 and 3, 
which is 9, ſet that down ; In the next 2 and 1, which is 3, ſet 
that down ; and in the laft half Rhom, you have 1, which alſo ſet 
down : ſo have you 13984, which is Quadruple to 3496. 

Alſo, the Figures againft 5 in the Tabellet ; the firft is a Cypher, 
therefore put down o ; themnext is 5 and 3, which is $,' ſet down 
8; the next iso and 4, ſetdown 4; the next is 5 and 2, that 1s 
7, ſet down 7; and the laſt is 1, therefore ſet down 1, fo have yon 
inall 17480, which is Quintuple to 3496. ] 

Againſt 6 in the Tabellet, you have in the firſt place 6, ſet it 
down; then in thenext 4 and 3, that is 7, ſet that down; in the ' 
next 4and 5, that is g,ſet 9 down ; in the next you have 8 and 2,that 
is 10, ſet down o and carry 1 to the next Rhom. where you find only 
I, to which add the 1, which you carried from the Rhom.before, and 
it makes 2, ſet down 2: ſo have you 20976, whicn is fix times 3496. 

Againſt 7 in the Tabellet, you have firſt 2, ſet it down then 3 
and 4, which is 7, ſet 7 down; in the next you have 8 and 6, 
which is 14, which being 4 above 1o, ſet down 4, and carry T to 
the next Rhom. where you have 2 and 1, which is 3,and 1 which you 
carried makes 4, ſet down 4 then in the laſt place you have only 
2, which ſet down, ſo have you in all 24472, which is Septuple to 
3496, or ſeven times as much. ; 

Againſt 8 in the Tabellet, you have firft 8 which ſet down then 
2and 4, which is6, ſet 6down; then 2 and 7, which is 9, ſet 9g 


down ; then 4 and 3, which is 7, ſet 7 down ; and laſtly 2, ſet that 
M m - dowa . 
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down; ſo have you 279658, which is Ouple to 3496, or eight 
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fimes as much. 


Laſtly, againſt 9 inthe Tabcllet, you have in the firſt. place 4, 


ſet that down; in the next you . have 1 and 5, which is 6, ſet 6 
down; in the next place you haye6 and 8, which is 14, ſet down 
4, and carry 1 to the next-Rhom. where you find 7 and 3. that is 
10, which with 1 which you carried makes 11, ſet down 1, and 
Carry 1 to thenext Rhom. where you find only 2, and the 1 carried 
makes 3, therefore ſet down 3, and ſo you have 31464 which is 
Noncuple to 3496, or nine times as much as the tabulated number. 
Thus havel given you Examples, in ſhewing you how the Num- 
bers upon the Rods are to be read and written down; and in the 
delivery of this Example, 1 have made the whole work which is 
to follow, ſo plain and eafie, that the meaneſt capacity (I think) 
if he can but tell his Figures, and add any two Figures together, 
he may by this here delivered, read or write down 'any Namber, 
that can be tabulated ; and that yon may throughly underſtand 
this Chapter before you proceed further, I will give you the Pro- 
duftsof 700907$-multiplied by all the nine Digits, which I would 
have your ſelf to tabulate, and ſee if you find your working by 
your Rods to agree with thoſe which are here written, which Num- 
bers if they do, you need not ſcruple at the moſt difficult that can 
be propoſed to you, therefore ſtudy it, and tryit 


7009078 

(2 Se. oaieg 

| 3 | 21027234. 

T4175 5 1 28036312 
7009075 51 & | 35045390 
riplied by | © | S | 42954468 
WE 7 | & | 49063546 
= 58 | $6072624 

9) {L63081702 


Thus bave 1 ſufficiently deſcribed theſe Rods, and the manner of 
Aumbring upon them ; and now I think it time to apply them to that uſe 
for which they were mevuded, namely, the more difficult parts of Arith- 
metick, as Multiplication, Diviſion, avd Extrattion of Roots. 


—_— 


_— 


| V. Multiplication by the Rods. 
& Multiplying by the Rods, you are to conſider (as in Vulgar 


Arithmetick) three Terms, Things, "or. Numbers, Viz. 
* 1. The Multiplicayd, which is the Number to be multiplied. 
. 2, The Multipljer,which is the Number by which the Mu}riplicand 


FN EET ot at TY N 
ot SE OY Fo WS. bed F< <7, 4-2" RON 3 X 
ed Le x Ge 3 
- 


_—_— FP ic DÞP&t 


ns 4 


Inftramental Arithmetick. £69 
3+ The Produd, which is the ſum produced by the multiplying of 
the two former together. / | | 
And here Note, that the Produt# doth contain the Multiplicand; 
ſo many times as there be VUnites in the Multiplier. 
Thus much for the definition of Multiplication, now for the 
working thereof by the Rods, for which this is 


THE-RULE. 


Firft, Set down upon your Paper the Mnltiplicand, and orderly under 
«*t the Multiplier, 1t mattersnot greatly of which of the two give 
Numbers be made Muttiplicand or Multiplier, but it is uſual and 
beft to make the greateſt Number Multiplicand, and the leffer 
Multiplier. - Then draw a Line withyour Pen under them, and _ 
Tabulated your Multiplicand (or greater-Number) look what Number 
in your Rods ſtand again$ that 7g Figure towards your right band, 
end that Number which you ſhall find upon your Rods ſtanding again# 
that fir Figure found in your Tabellet, ſet down under your Line whisb 
you formerly drew under your Multiplicand and Multiplier ; And bav- 
ing ſo done with the fir # Figure of your Multiplier, do ſo with the reft, 
etting them down ore under qnother, removing every Figure one 
place more towards the left hand, than that which wens before it, as *& 
done in common Multiplication, and as you ſee in he following Ex- 


* " ample, 


Example, 1. Let it required to multiply 3496, by 48g. As if it 
were required to know how much 43g times 3456 would amount 
unto, 

Fir, Set down your given Numbers 3496, and 489, one under 
another, and draw your Line under them; as here you ſee done. 

Secondly, 3496 your Multiplicand being Tabulated, and g be- 

3496 Multiplicand, ing the firſt Figure to the right hand in 
4389 Muttiplier, your Multiplier, look upon your Rods, 
_ what Figures there ſtand againſt 9 in the 


31464 tide of your Tabellet, and you ſhall find 
27968 (as by the Fifth Rule) 31464, which is the 
'-12984 Produet of 3496 multiplied by 9, where- 


fore ſet down this Number 31464 under 
1709544 Produtt your Line, as Fou ſee in the Example: 
Thirdly, Look what Figures upon the Rods ftand againft 8, 
which is the ſecond Figure of your Multiplier, and you ſhall find 
27968, et this Number under the former, moving it one place 
forward towards the left hand. | - 
Fourthly, Look what Figures upon the Rods ſtand againſt 4; 
which is the third Ejgure in your Multiplier, and you ſhall find 
13904, which ſet down under the other, one place more to the 
© Nan | 


- 
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F4 
Laftly, Under theſe three Sums draw a Line, and add the three 
Sums together, and they make 1709544, which is the Produ& of 
3496 multiplied by 489 and this 1709544 the Produ&, contains 
3496 the Multiplicand, 489 times. "HON 
Prafiſe well this fir Example,and compare it with the Rods as they are 
| Tabulated in Fig. 4 at the beginning of the Book,as alſo with the foregoing 
Rules, and you may perform any Muttiplication. However I will give _ 
you one or two more Examples, and ſome other ways of Multi. | 


plication, | 

Example 2, Let it be required to multiply the ſame Sum 3496, 

by 261, | 
Sven | Set the Numbers down as here is done, then look 
26x | upon the Rods for the Produtt of 3496 by 1, and you 
; | ſhall find it to be the ſame, wherefore ſet down 3426 
: 2496 |, under the Line —then look upon the Rods for the 
$ 20976 | Produtt of 3496 by 6, and you ſhall find it .to be 
1 6992 20976, Which ſet down. under the other Number, one 
7 | place more towards the left hand. Again, look 
by 912456 | in the Rods for the Produtt of 3496 multiplied by 2, 
and you ſhall find it to be 6992, which ſet down under the other two. 


Laſtly, Draw a Line utider them, and add the three Numbers to- 
gether in order as they ſtand, and the ſum of them will be 912456, 
which is the Produtt of 3496 multiplied by 261. 

Example 3. Let it be required to multiply the ſame Number 


3496 by 520. 


Set down your Numbers as here you ſee done 

24965 | Then becauſe the firft Figure of your Multiplier to- | 

520 wards your right hand is a Cypher, wholly omit it, | 
——— | and multiply 3496 by 52 only, ſo ſhall you find the Pro- 

6992 dut&t of 3496 by 2, to be 6992,which ſet down : Alſo the --4 
17480 1 Product by 5 will be 17480, which ſet down under the { 
other, one place furthers Then draw a Line and ? 
1817920 | add theſe two ſums together, and they make 181792, | 

to the which if you add a Cypher for the Cypher 

8 which you omitted in your multiplier, the Sum will be the 1817920, 
# which is the Product of 3496 by 520. x 

#3 4 Example 4. Let it be required to multiply the ſame 3496 

7 03” 

| Setdown your Numbers as before, and as you ſee 

3496 {| heredone; Then having Tabulatated 3496; fee what 

7003 | theProdutt thereof is upon the Rods,being multiplied 

— ; by 3 the firft Figure in your Multiplier and you ſhall 

10488 | findit to be 10488, which ſet down under the Line— 
24/472** Then the two next places of yourMultiplier being Cy- 
| — {| phers,make two Pricks under the former Number,one 


24432488 | under 8, and the other under 4, as you ſee in the j* | 
ample © 
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ample ; (or | inſtead of 2, Pricks you may make two Cyphers, ) 
Then look in the Rods for the Produdt of 3496 by 7,and you ſhall find 
it to be 24472, which ſet down under the other Sum, beginning your 
Number at the fourth place, or beyond the two Pricks or Cyphers. 
Laftly,draw a Line and add theſe two Sums together,and their Sum 
is 24482488, which is the Produtt of 3496 multiplied by 7003. 

Thus have you four Examples in Multiplication, in which are 
included all the Varieties that may at any time happen in that 
Rule, viz. Two where the Multiplier confifted all of Figures, as 
in the firſt and ſecond Examples they did. — Another where the 
latter place of the Multiplier conſiſted of a Cypher And this 
laſt Example where Cyphers were intermixed among the Figures. 

And thus much for this kind of Multiplication, but before Ileave, 
I will ſhew you | 


Another Form of Multiplication. 


Hereas in the foregoing Form of Multiplication, which is the 
wW beſt and moſt uſual, (only I inſert this following for varie- 
ty) You began ( your Rods being Tabulated) with that Figure 
of your Multiplier which ftands next your right hand, but there 
is no neceffity for that, for you may begin with that Figure which 
ftandeth next to your left hand, and by ſo doing, and placing 
your ſeveral Products one place more to the right hand, as you 
did before, place them to the left hand, thoſe ProduQts added to- 
zether in the Form they then ftand, ſhall produce a Product equal 
to the Former. 


Example, For our Example we will take the firſt Example be- 
+ fore-going at the beginning of this Se&ion, where it was required 
to Multiply 3496 by 489. Set the Numbers down as before in that 
firft Example, and as you ſee here done. ; p 
Then 3496.being Tabulated, look upon your Rods, 3469 
forthe Produtt thereof multiplied by4,(which is the firſt 489 
Figure of your Multiplier towards your left hand) and 
you ſhall find the Produtt thereof to be 13984, whichſet 13984 
down.— Secondly, look the Produtt of 3496 by $ (your 27968 
ſecond Figure) and you ſhall find it to be 27968, which 31464 
muſt not be ſet down as in the other firft Example but =— 
as you {ce it in this, 8 the firſt Figure thereof muſt be 1709544 
ſet one place forwards towards the right hand, as in 
the other it was ſet a place backward towards the left, —Lafily, 
(eek in your Rods for the Produdt of 3496 by 9 your laſt Figure, and 
you ſhall find it to be 31464, which ſet under the other two Num- 
| bers, yet one place- more to the right hand.—So a Line beingdrawn 
, under, and theſe three Numbers added together produce OPTEs 
equa 
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equal to that in the firſt Example ; And! that you may the bet- 
o ſee the difference of the work, I have ſer them one by the 

Is , 


As in the firft | | As in this 
Example. Example, 

3496 3496 

489 489 

31984 13984 
27668 27968 
13984 31464 
1709544 1709944 


One Example more in Multiplication, which ſhall be for Ad- 
vertiſement and direCtion, I will give, and ſo conclude Multipli- 
cation. | 

I faid in the general Rule for Working of Multiplication (at the 
beginning of this Section) that it mattered not which of your Num- 
bers were made the Multiplicand, or which the Multiplier, of 
which I will here give you a Preſident where the lefſer Number 

ſhall be Tabulated, and the greater Number only ſet down ; and 
Twill work it here according to this laſt way of Multiplication, and 
the Example ſhall be as followeth. 

Example, Let it be required to multiply 868437 by 3496, and let 
3496 (the leſſer Number) be Tabulated. : 


— 


Let the Numbers be ſet as you here ſee, then 3496 being Ta- | 8 
| bulated. Begin with the firft Figure : 
2496  _ towardsthe left hand of your Multi- 1 
$68437 plier, which here is 8, and upon your _ 
- Rods find the Produtt of 3496 mul- _ 
27968 tiplied by 8, which is 27958, (et thar ; 
20976 down under the Line—then find the , ] 
* 27968 Produtt of 3496 by 6, the ſecond Fi- T; | 
13934 gure of your Multiplier, and you f 

10488 ſhall find that to be 20976, ſet this 

24472 number under the former, one place 
— ——  norctowardthecright ha — 5m 
3036055752 Again the third Figure of your Pro- .. thi 


| -duct is 8 whoſe Produtt is 27968, as - 
before, ſet that under the other, ftill one place mare tothe right 
hand. In this manner do with the other Figures of the Mul- þf ,. 
tiplier, as 4 the next Figure, whoſe Produtt is 12984, which alſs - wo 
ſet down a place forward, $0 alſo the Produtt of 3 hee in | 
10453 * 
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10488, Which ſet down. —And laftly, of 7, which is 24472. 
All theſe Produtts being ſet down in the order as you fee them in 
the Margent, if you add them together, the Sum of them will be 
3036055752, which is the Product of 3456 multiplied by 868 437, 
the lefler number being Tabulated. 


Other ways of Multiplication 1 could have added, but theſe Teſtcem 
ſufficient, 


VI. Diviſion by the Roads. 


'S in Multiplication, ſo in Diviſion there are three Numbers, 

Terms, or Things required, vi. | 

' 1. The Dividend, or number to be divided. | 
2. The Diviſor, or number by which the Dividend is divided, 
and *© 
3- The Quotient, which is the Number iſſuing from the Divi- 
dend's being divided by the Diviſor ; And this Quorient doth al- 
ways conſiſt of ſo many Unites as the Diviſor is times contained 
in the Dividend. | 

Thus much for the Definition of Diviſion, now let us come to 

the Pradice of it by the Rods, to perform which this is 


THE KHER 


Tabulate the Diviſor, (wbich is always the leſſer Number of the two 
given) and fet down the Dividend, and {et the Diviſor on the left hand, 
and draw a crooked Line on the right hand for your Quotient, as it 
common Arithmetick. Then look upon. your Tabulated Rods (always) for 
the Number leſs than the Number in the firs figures of your Dividend, 
and what fignre ſtands again#} that Number on be edge of your Tabel- 
let mu$t be the Figure you muYt put in your Quotient, and that Num- 
ber you muit always ſubſtrat from the Figures of your Dividend, and 
to the remainder add another Figure, F proceeding from Figure t0 
Figure till your Diviſion be wholly ended. 


Example, Let it be require&to divide 1709544 by 3495. 
Having Tabulated 3496, ſer down your Dividend, your Diviſor 
on the left hand thereof, and a, crooked Line for the Quotientron 
_ the right hand thereof, as by the Rule preceding you; were, di; 
refted, and as you ſee done in the Example adjpyninge..... - | 
And becauſe at your firft ſetting down,of your Divifor, 34954 it 
yould Teavh (if it were ſet pnder Your Dividend 1 709544 as far 
D > | | TRE as 
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274. Inſtrumental Arithmetich. 
as the Figure 5, therefore under the Figure 5 make a prick, toin- 
timate how far you are gone on in your work, and under this prick 


draw a Line quite under your Dividend ; then is your Sum {et 
down ready for work, and will appear as here you ſee; 


3496) 1709544 ( 


nn Ty 


Your Sum thus prepared, ask, how often can you have 3496 in 
17095, look in your Tabulated Rods for 17095, which you cannot 
there find, but the neareft number thereunto amongſt the Rods, 
which is leſs than 17095 (for you muſt always take a leſs number) is 
13984, which number ftands againft the Figure 4 in the Tahel- 
let, wherefore ſet 4 in your Quotient, and 13984 under the Line, 
and ſubtract 13984 from 17095 ,and there will remain 3111,which 
ſet over 17095, and ſo js the firft part of your Diviſion ended, and 
your Work will ftand thus. 

3III 


3496) 1709544 (4 


Mm 


13934 


Then make another Prick under 4, the next Figure of your Di- 
vidend, ſo will the remaining number be 31114, Then look 
among your Rods for the number 31114 (or the neareſt leſs than 
it) and the neareſt leſs you ſhall find to be 27968, which ftands a- 
gainft 8 in your Tabellet ; put 8 in your Quotient, and ſet 2 7968 
under 31114, and ſubſtrat 27968 from 31114, ſo will there re- 
main 3146, which ſet over 31114, ſo is the ſecond part of your 
Diviſion ended, and your Work will appear thus. 


3146 


3III 
4496) 1709544 (48 


mona. 


12984 
27968 


"rn 


Laftly, Make another Prick under the next Figure of your Divi- |. - 
dend, which is 4 alſo, making the remaining number to be 31464, | 
ſeek among your Tabulated Rods for this number (or the neareit | | ) 
leſs) but looking you ſhall find the very number, againſt which } +1 
fands on your Tabellet the Figure 9; ſetg in"the'Quotient, _ t 
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.- the number 31464 under 31464, and ſubftratt it from $1464the 
number which ftands above the Line, and nothing remains 5 and be - 
ing ther2 isnever another Figure in your Dividend, your Diviſion 7M 
is ended, your work will ftand thus, and 3496 is contained in ' 
1709544,3%9 times. 4 
; ©OOOO 
3146 
3111 


2456) 1709544 (489 


12984 
27968 
| __ 
Another Example, and by another way of Diviſion.” a. : 
Let it be required 10 divide 912456 by 3496, Tet down your Nivj- 
dend and Divifar, draw a crooked Line for your Quotient,,.and.al- 
ſo make a Prick under the fourth Figure of your Dividend, and 


draw a Line under your. Dividend, 4o is your Sum prepared to be 
divided, and'will ftand thus. | 


3496) 912456 ( 


| roy, 


Then -your Diviſor 3496 being Tabulated, look amongft your 
Rods for the neareſt number ta 9124 which is leſs, and you ſhall 
find it to be 6992, againſt which, ftands on your Tabellet the Figure 
2, ſet 2 in the Quotient, and this Number under the Line, and Sub- 
ſtrat it from 9124, and there will remain 2132, to which number 
add the next. Figure. of your Dividend,.-Namely. 5, and it. makes 
21325, under which number draw a Line, then will your Sum ſtand 
thus, tf ad. pris oft 

3496) 912456 (2 


F- 


- w & 
% 


21325 i 


- , 

| Then among your Rods ſeek the neareſt number to 21325 and 
? you ſhall find 20976 to be the neareſt number leſs, againft which, 
h ..In your Tabellet ftandss6, ſet 6 in the Quotient, and 20976 under 
d F the Line, Subſtrating it from = LIOORER when you haye done 
8 | 
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-. -, there willremain 349, t0349 add the next Figure in your Divi 


3496) 912456 (26 W | 


6992 
21 325 


—— 


20976 © 
' 3496 


—npo— mms __—_—_ 


*. 


This done look amongſt your Rods for the neareſt number tq 

. 3496, and you ſhall find the exa&t number at the top of the Rods, a+ 
zainft which ftands the Figure 1 on the Tabellet, ſet x in the Quoti- 
ent, and ſubftra&t 3496 from 3496, the remainder is nothing, and 
=: - ſo is your Diviſion ended, the-work ftanding thus, and 3456 the 
42 Diviſor is contained in 912456 the Dividend, 261 times. '* © 


3490) 912456 (261 


0000 - 
H third Example ready wrought by the 1aft and befi way of Diviſion. 


I will only ſet it dows ready wrought, leaying the praftice of 
Ss 7ST | 
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_ Lets be required t6 divide 73020506 by 3456: 
7496) 73020506 (20886{ 2; 


This Sum thus divided, produceth in the Quotient 26886, art 
- 3050 remaining, ſo that the Quotient with the Fraftion and all is; 
208862-3.5.9, So that 3496 the Diviſor, is contained in 73020506 the 
Dividend, 20886 times, aid 3050 remaining” | 
This Example wellpradiſed, together with thera before-going, are uf- 
ficient inftrultion for any: Student whatever, and be that can perform 
'" theſe, need nor deſpair of the mo# difficult that can be propoſed And 
* foI conclude with Diviſion- 


4 


Em emetn, —— 


VII, of the Extrafion of ROO T'S: 


T He ExtraRtion of Roots, which is the difficulteft part of Mul- 

| tiplication and Diviſion, js exp<ditiouſly, and certainly pers, 

formed by the Rods, for the eafie and expedite performance of 

- Which, there are two Rods on purpoſe, one for the Square, the 0- 

| ther for the Gube Root, of which FT will ſpeak firſt; Of their Fa+ 
brick ; ſecondly, of their Uſe. 5 


of the Fabrick of the Rods for ExtraBing of Roots: 
- Of the ſame matter, and of the ſame length and thickneſs of , 


© |} fovrother Rods; kt there be.made another Rod, but three times) 
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the breadth of the' former, the” inſcription on the one ſide ſerving, © 


toextratt the Square, and that on the other fide for the Cube Root, 


each-of which are divided into three Rowsor Columes, 


ſecond 0-4, in the third 0-9, in thefourth 1-6, in the fifth 2-5, in the 


Wi | 
| That which ſerveth-for the Square Root; hath in the top or upper- 
moſt Square between the Diagonal thereof, theſe figures 0-1, in the | 


l Fe 


ſixth 3-6, in the ſeventh 4-9 inthe eighth 6-4, and in the ninthor ' 
lowermoſt 8-1, which are the Square Numbers belonging to the 


nine Digits. 


In the ſecond Column of the ſame Rod, in the firſt Square is in- * 1 


ſcribed 2, in the ſecond 4, in the third. 6, in the fourth 8, in the, 


fifth 10, in the fixth 12, in the ſeventh 14, in the eighth 16, and in 
the ninth 18. - 

In the laft or third Column, there are the nine Digits orderly de- 
ſcending, namely, 1, 2, 3, 4, 5,6,7, 8 9. This Rod thus made, is 
fitted- for the Square Root. * | 

That which ſerveth for the Cube Root, hath in the top or up- 
permoſt Square of the firft Column towards the left hand, between 


the Diagonal thereof, theſe Figures, 0-01, in the ſecond 0-08, in. 


the third; 0-27, in the fourth e-64,: in the fifth 1-25, in the ſixth 7 


2-16, in the ſeventh 3-43, in the eighth 5-12, and.in the ninth 7-29, 
whichare Cube numbers orderly deſcending. 
lumn of this Rod contains theſe Square Numbers, 1, 4, 9, 16,25, 


The ſecond Co- | 


36, 49,64, $1, orderly deſcending. ——The third and laft Column ' 


of. this Rod hath in it the nine Digits, 1, 2, 3, 4, 5,6, 7, 8, 9, order- © 


Iy deſcending allo. .. . 


This Rod thus prepared and inſcribed, is fit for extra&ing of 
the Square and Cube Roots, a Figure of either fide whereof you 


have at the beginning of the Book ; That which ſerveth for the _- 
Square Root having the word Square written by the fide, that for | 


the Cube Root, hath Cube written by the fide. | 
Thus having given you the Fabrick and Inſcription of theſe Rods, 
I will now ſhew you their Uſe; And firft, 


—_—_— - — — 


VIII. The Extradtion of the Square Root. 


O extra the Square Root of any number, you muſt firſt pre- 


pare it;"that is, ſet down the number on a Paper, then over 
the firſt & loweſt figure next the right hand, make a point with 


your. Pen , and over the third figure make another , oyer: the” _ 
fifth another Point; and ſo forth, overeyery ſecond figure of the” 
F | | n 
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the. ordirary Rule by the Pen; this 


ſo many points as you have, ſo many figures ſhall you bring into the 
Quotient. for the. Square Root, of the number given ; next draw 


+. aQuotient-line, as in. Diviſion, and. your number is prepared for 


Operation, and-willftand as in the Example following, where the 
number given is 119025, and the Root Square thereof is required. 
This number being ſet, and. Poirited as afore is ſhewed, you may 


' * perceive that the Root thereof will be.of three 


- 


figures, becauſe there be three Points over thenum» .,.,., 

ber given, the two figures, belonging to the higheſt 119025 ( 
Point next the left hand are 11. the two figures be- 

longing to the ſecond Point are 9o,and the:two figures belonging to 
the ſecond Point are 25. and the figures for the Root anſwerable 
to thoſe ſeveral Points , are to be found by the Rods, as follow- 
eth. | FL, 


figure of the Root, then ſet 9 under the 11, and- Subſtra&t it there- 
from, and there will remain 2;-this 2 ſetunder-9g LM 6! 
drawing a Line between them, and to the'2 remain= « , . 

ing, bring: down the 2 figures under the - ſecond 119025 (2 
Prick, viz. 90, making it'290. and fo you 'have 9g 


our Example; Then turn your eye to the Lamina and Rod now 
Tabulated, and ſearch thereupon what number will (being leſs yet) 
come neareft unto 290, the number out of which the ſecond Figure 
of the Root is to be found, And there you may. ſoon ſee itis the 
number 256, which of any number upon the Rods, leſs than 290 
com: 
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© gumber make. a point, abrayy leaving, between each: Point one 
» Hgure. unpointed, according to erent 4 
being done, you ſhall ſce how many figures 'will be in the Root for 
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© cometh rieareft thereunto, for the next greater number 
Rods,: above 256, is 325, Which is greater than-2g0, and therefore ® 
cannot. /be taken- out of it 3 but 256 is the only number to- work: _ * 
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withal, againft which, on the ledge and Lamina, is this Figure 4; _Þ. 


this 4 muſt - you put in the Quotient for the ſecond Figure of the 


Root, and then Subſtratt 256 out of that 250, and' 


OT there will reſt 34, this 34 ſet under 256 in its due: © - 
119025 (34 place,drawing a Line between 256 and 34;; then © | ' 
7-51} will the Work ftandas in the Example. If you © 
np pleaſe, you may write your numbers to be Sub- | 
290 . ftrated, under the number out of which Subs + Þ- 
256 . Afirattionisto be made, as I havedone here in this 

— Example, for inftruftion ſake, or you may omit. 
34 - that if you pleaſe being you have them before you  , 1? 


upon the Rods. 


And now for the third figure of the Root, look upon the num 
ber given, and there you. ſhall ſee that the Remainder 34; with the 


two figures 25 belonging to the third Point, being, all joyned to- '-;/; 


gether,-make 3425, out of which the third Figure of the Root is 


to be extratted ; To find out what this third Figure ſhall be, double 1 


WW ys 
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the Root found already, which is thus done very readily ; Take |} | 
forth a Rod that on his top Square hath 8 the duple of 4, thelaft” 1 oy 
Figure in the Quotient, and this Rod put into the Frame between } |, 
the Lamina and the Rod that is already Tabulated; This being.dones '}_ +, 
you have no more to do,but to look over the Rods and Lamina for. + 
' ſuch a number as will come neareft unto the number 3425, that * | - c 
belongeth to the third Point,and is teſs than it, and the Fig, that you " 1} { 
* ſeeagainſi that number fo found, put inthe Quotientfor the third, F: 
Figure of the Root; Thus looking upon the Rods . | , 
is you ſhall at the firſt ſight find the very number ' F © 
119025 (345 itſelf 3425 that belongeth to the third Point, in  F 
9 the fifth Line of Squares, againft the figure 5; } g« 
mms therefore put 5 in the' Quotient for the third figure | 
290 of the Root, and if you Subſtratt 3425, the num- ' | 
256 ber now found from 3425, that number belonging  . 
— to the third Point, there will be no remainder,ſo is - . | 
3425 the Work done, and the number given, 119025: ' & 
3425 is a perfett Square number, andthe Square Root ' | th, 
— thereof is 345, which was the thing, required to} ta} 
©000 be found. = | of 


Now ' f 
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: 
\ , New ifvou multiply this 245 into it ſelf, it produce! 1 1902s, the 
-- firſt given number, which proveth the work to be trulywrought ; 
K for note this evermore, that for the proof of the Extrafing the . - 
| Square Root, you muft multiply the Root found, by it ſelf; (to the + 
Y produtt adding the remain, if any be) and the total will produce 
.. the firft number given, if the work be truly wrought, otherwiſe 
not. 2s 
= For a ſecond Example, Let. 'there be given this number "2 
Y. . 117716237694, and the Root thereof required : Now to perform 2 
Y the Work, firft write down the Number, and then prepare jt with 3 
points and a Quotient-line, as yOu were inftruted before in the for- 
mer Example; This being done, thenum- => 
ber will appearas here you ſee inthe Mar- 117716237694. (3 
» ine; Now in 11, the Figures belonging ' * + +» + »-«: 
'F to the higheſt point, the greateft Square — 
3 Numbers 9, whoſe Root is 3, put3in the 9g 
Quotient and ſet 9 under 11, and ſub-- 277 
firat-it from 11, ſo will the remainder ——_ 
. be 2, which ſet wo 9, and brin ow 
the Figures belonging to the ſecond Prick making it 2 y 
s, is which draw.a Line: Now for the ſecond Figure -; pa Root. 
- Tabulate the duple of the Root found, and that is no more to do, 
'Y but to place a Rod that hath 6, the duple of 3, the Root found, in 
*F - his top Square, between the Lamina and the Ledge, and on the 
"Y left hand of the Lamina, the faid Lamina, being Tabulated: with 
"F- that face upward, that is, for the Square Root; then ſeeing that 
> the Number belonging to the ſecond Point, out of which the ſe- 
2 cond Figure is to be extracted, is in this Example 277, therefore 
"F ſearch upon your Tabylated Rod and Lamina for ſuch a Number, 
F' as will come neareſt to that 277, which you ſhall quickly find to be 
- R255, apdright againſt it, on the right hand Column of the Lami- 
na is the Figure 4, therefore put 4 in in the Quotient-for the ſecond 
Figure of the Root, and ſubftratt 256 from 277 and ſet the remain- 
 } der 21 under it, and alſo cancel the 256, and ſo have you done 
'F with your ſecond point. 


b 


, 
as. ed - 


And now for the third Figure of the Root, obſerve that the 21 
maining with the other 16, two Figures uncancelled belonging to 

the third Paint, being joyned together, make 2116, out of which 

the ſame third Figure1s to be extratted; to perform which Work, 3 

FF fake a Rod that carrieth in his upper Square the Figure 8, the duple A 
of 4, the Figure laſt found, and put that Rod into the Frame be- — 

| | hanged fr” tween 
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282 Inſtrumental Arithmeti, F 
_ 'tween the Lamina-and the other Rod he.. * 

fore Tabulated, then'look for the- Num-. {| 
ber upon thoſe two: Rods, and Lamina,' 


_ 


117716237694 (343 * 


9 
277 
256 
2116 
2049 
67 


117716237694 (34309 6861, which 'is greater than ol 
| 


Y 1 9 

3 277 
PENS 
bu 2116 


2049 
672367 


617481 
5489 594 


that hath the duple of the Figure found in'his top Square) 1 
muft take ſncha Rod as upon one of his faces carrieth' only Cy- 
phers, and Tabulate it between the Lamina andthe other Rodsatr 
ready Tabulated ; This being done, queſtion the Rods, what Num- | 
ber you muſt take from that number 672376, or what number it 18 

there, that- being leſs than 672376 yet cometh neareft urito it; 

and alſo what the Figure ſhall be that you muſt put jn the hae 
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ck. 


- that will neareſt take away 2116, the -. 
Number belonging to that third Point, 

"and at firft fight, you ſhall find that the. ' 
next Number lefſer than 2116'is 2049; 


and his Figure for the Quotient, 3, theres 


| fore put 3 in the Quotient, for -the third 
Figure of the Root and ſubſtratt 2045, 
from his reſpe&tive Number 2116, and | 
there remaineth 67, which ſet under © 


2049, and draw a Line under it, ſo you 


have done with the third Point, and third Figure, and are to pto- - 
ceed tothe fourth. - | 3 o45k.ns 4.4 b OEM 
Where firft you ſee that the 67 laſt remaining, with the 23, 
make 6723, the Figures belonging to the fourth point, wheres 
you muſt Extra& the fourth Figure of the Root. Therefore $9 ' 
- on as before, taking ſuch a Rod, as in its -top Square hath 6, 
duple of 3, the Figurelaft found, and Tabulate it between the L3- 
mina' and the other Rods, and then ſeek what number there ca 
F be found, that will be leſs than 6723 but at the very firſt fight 
=Y you ſhall fee no number upon the Rod fo ſmall as that 6723, 


the very firſt number againſt 1," 


and therefore cannot be taken out 9: 
it, ſo that here you can put no Figil 
in the Quotient ; but muſt ſupply 
place with a Cypher, theretorep 
a © in the Quotient for the fourth" 
Figure of the Root, all the reſt, of 
the number ftanding as it did. Now 
to the next point,” which is the fifth, 
you have this Number  belongit 
672376 whereout the fifth Figure 
the Root is to be found, . Now, hepe, 
in regard your laft Figure of the Root 
found is a o, you muſt ever in ſuch” | 
a caſe (in fiead' of putting a R 6) 
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Iftramental Arithmetick, 283 


for the reſpeQtive Figure of the Root z The Rods will ſuddenly re+ 

ſolve you, that their greateft number leſs than 672376 is 617481, 

and its reſpeQive Figure for the Root is 9, therefore put 9 in the 

Quotient for the fifth Figure of the, Root, then if you will write 

617481 under 672376, and make ſubftra&tion, your remaiader will 

be 54895, which joyned to the 94, the two laft Figures of the Num- 

ber given, make 5489594, for the number out of which the ſixth 

and laſt Figure is to be found. Bag” 
To find this fixth Figure you muſt Tabulate upon the Rods the 

duple of the Figure laft found between the Lamina, and the Ruds 

already Tabulated ; but here, becauſe the duple of 9 is 18, con- 

fiſting of two Figures, therefore this | _ 

18 cannot be Tabulated upon one 117716237694 (343098. 

Rod, as before we did uſe to do, when + * + + » * | 

the duple was contained of but one —— peas 

Figure, now in this caſe, ſand ſo of 9g 

all the like,) Firft, Tabulate a Rod . 277 

bearing 8 in its top Square, between — 

the Rods formerly Tabulated and the 256 

Lamina, and next to the Lamina, 2116 

then for the Unite 1,being the higheft | 

Figure of the 18, you muſt Tabulate 2049 


that upon the laft and loweft Rod,for- 672376 
merly Tabulated, which is done by — 
encreafing the Figure in. its top 617498 
Square, one Unite more that it was 5489594 
before 3 ſo here the laft Rod before 

Tabulated, carrying only o; either 5489504 
turn it, or elſe take it away, and 90 


place ſuch a face of that Rad, or of . | 
ſome other, that hath in his upper Square, the Unite 1 in.room and 
ſtead of that face, with Cyphers, ſo is your Number 18 the duple 
of 9 Tabulated, this done, look over the Rods, for a Number that 
will come neareſt unto 5489594, in the Eighth line is this Number 
5489504, and its reſpeQive Figure for the Root, 8; This 8 put in» 
tothe Quotient, and Subftraftion being made as is uſed to bedone, 
'there will remain go, and ſo is your whole work ended, and the 
Square Root of 117716237694. is 343098, if you multiply this 
Root by it ſelf, and to that produ add the go that remaineth,'you 
ſhall produce again the firſt Number given, which argueth that the 
work is truly wrought. : 

| But now when any thing remaineth, the Extrattion being en- 
ded, as here it duth, make a Fraftion of that remainder as you 'do 
in Diviſion, .in this manner » Set the Number. ſo remaining after 
this Extraftion is ended, over a Line for Numerator, and for the 


Denominator, ſet the duple of the whole Root found, with one pe 
Oo e 


e384 Inſtrumental Arithmetick, 

fed thereunto, as here in this example go remaineth $ this go pueg 
'over a Line for the Numerator of the fraction, then double 343098 
the Root, and jt is 686196, to which add one Unite, and then it 
will be 686197, this ſet down' under the Line for Denominator to 
the fraftion, and then the true Root ſquare of the number given 


will be 3430983475352 and will ftand as in the Example. This is. 


the vulgar, and ordinary way to- make a frattion of the remain: 
fer. 


But the beft and moft certain way to attain unto the true value / 


of the frattion. remaining, and that too by the Rods, very eaſie 
and ſpeedy, is to add two, four , or fix Cyphers, to the remainder, 
and continue the Work of Extrattion, and then your frattion will 
be in Primes, Seconds, Thirds, &c. that is in 10 parts, 100 parts, 
and 1000 parts, in the ſame manner'as in Diviſion; for note; that 
for every two Cyphers that be added or adjoyned to the number 

iven, you ſhall have one frattional Figure in the Quotient, which 
will repreſent the frattion in Decimal parts of an unite, we will 
add 6 Cyphers to the remiander in this our laſt Example, and it 
will then be gocooooo0, and then we will continue the Work, 
therefore Tabulate 16, the duple of 8, the Figure laſt found ; 
Which to do, put a Rod that carrieth 6, the loweſt Figure of 16 


next the Lamina, between it and the Rods afore Tabulated, and / 


then inftead of that Rod laft in place next the Lamina, put ano» 
 thex Rod that hath in his upper ſquare one unite more than that, as 
here , change the Rod from 8 to 9, and the Rods are Tabu; 


lated, and you are now to look out a number that will neareſt take / | 


away gooo, the number belonging to the firſt fraftion-point, but the 
Rods give you none ſo ſmall, therefore put q in the Quotient for 
the firſt Figure of the fra&tion,. and becauſe there is no more todu 
about this firſt Figure,you are next to Tabulate a Rod with Cyphers 
next the Lamina, and then ſee for a number that will come neareft 
nato 900000, the nymber belonging to the ſecond point of the 
frattion, but yet you ſhall have none upon the Rods ſo ſmall , 
therefore put another o in the Quotient for the ſecond fratti- 
pn Figure :again, Tabulate a Rod with o next the Lamina, and you 
ſhall yet again find no number on the Rods ſo ſmall as goccoooo, 
the number belonging to the third-point, therefore put a third 
Cypher jn the Quotient for the third Figure thereof, Thus have 
you done with your three points of Cyphers, which you have firſt 
added, but becauſe you are reſolved to getat leaſt one fraftion- 
Figure, therefore add two Cyphers more to the remainder, making 
it 9000000000, and alſo Tabulate a Rod with o next to the Lamina, 
and then ſee if you can find a number little enough upon the Rods 
And now here at laft you ſhall find, one fignificative Figure in the 
Quotient of your frattion, for the nmber now belonging to the 
fourth fraQion point is goopococoo,contifiing of1o places of ry 
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and the number Tabulated is alſo now become to be of to places, 
andaithal the higheſt Figures leſs than the higheſt Figures of that 
number which belongeth to that fourth point, therefore ſeek upon 
the Rods for” a number lels. than that 
g00000C000, and that you ſhall have goopo_ (0002 
.n the ſecond line uport the Rods, and « = SONY 
it is 6851960004, whole reſpe@ive fi- 
gure for the Root is 2; now Subſtratti- 2138039996 * 
on being made, there will remain 6861960004 
2135039995. Thus have you gotten | ” 
one Figure into the Quotient ot your fraQion, and that in the fourth 
place Deſcending,” and may be thus expreſſed frattion-wile 53333, 
or thus, +54 lignifying 2 parts of 1oco of an Unite ; for note, 
that ſo many frattional Points as you bring into the Quotient to 
produce a new Numerator, the Denofninator is always an Unite 
with as many Cyphers as you have 
made frattional Figures. This new $43098; 2 
found frattion joyned ' to the whole | 
parts of the Root found, will ſtand as 
here in the Example ; Or elſe with= $343098.0002 
out a Degominator, thus, which isall 
one with that other. | | p 
Theſe Examples might be ſufficient to ſhew the excellent uſe 
of the Rods in Extracting the Square Root of any number z but 
yet to ſhew the more variety of works, take one Example more 3 
and if in any thing I be thought too tedious, know,that it is out of a 
delire of plainnets, even of ſuch a plainneſs as is anſwerable to that 
of the Rods. 
| Let there be given this number; 97419256 and the Square 
Root thereof required, Write down the number, and prepare it with 
Points under each ſecond Figure, and a Quotient Line, and then 
proceed as before, and firſt look upon the Lamina, what is the 
greateſt Square number there, that can be had out of 97, the two 
Figures belonging to the firſt and higheft Point ; the Lamina ſhew- 
eth that it. is 81, whoſe Root is 9, put this g in the Quotient for the 
* firſt Figure thereof, and then Subftract 81 from 57, and the remaitt 
is 16 for the Second Figure, Tabulate 18, ths Duple of 9, uport 
two Rods, between. the Lamina and the Ledge, and then upon 
thoſe two Rods and Lamina ſeek out the number that comes near- 
eſt to 1641, the number to the ſzcond point beloriging,and that yout 
ſhall find to be the number 1504, and his reſpeCtive Figure for the 
Root 8, which being put into the Quotient, and Subſtrattion made, 
according to the inftruQtions afore-delivered, the number remain- 
ing to the Third point will be 13792, and to find out his proper 
Figure for the Root, Tabulate 16 the Dupte of 8 Iaft found, itt 
this manner, place a Rod that carrieth in his topSquare the Figure *- 
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6 betwixt the Lamina and the former Rods, and increaſe the former 


lowermoſt Rod one Unite, by changing it from 8 to 9, then ſhall _ 
you ſee the number upon the Rods 


97419256 (9870;335< neareſt unto 13792 is 13769 in the 
OS. ſeventh Line, and after Subftraftion 
made, there will reft 23, making the 


81 number for the leaſt point to be 


1641 2356, now to find the reſpeQive 
Figure of that fourth point, Tabu- 


A 504 late 14, the Duple of 7 as before you 
13792 were inftruted, and then you fan 
— ſee at the very firft, that no number 
13769 upon the Rods is ſo ſmall as that 
2356 2356, .the. number belonging 'to the 


laft Point, therefore put o into the 
Quotient for the laſt Figure of the Roor, and ſd have you ended 
the Work, for the whole part the Root ſought for, which in this 
Example appeareth to be 9870, and the Remainder 2356. But 
now to make a Fraction of this Remainder, as you were before ſhew- 


ed, ſet the ſame 2356 over a line, at the end of the whole part 


of the Foot found 9870, and then duple the Root found,and to that 
duple add one Unite, and the total will be 19741, which ſet onder 
the line for Denominator , and then the whole work is finiſhed, 
and the true Xoot found anſwering the demand is 98703354, and 
ſtandeth as in the example it appearth. 

But if youdeſire to be yet more exatt, and would have the tru- 


eft value and eftimate of your fra&ion ; then turn it into a Deci- ' 


mal, and proceed as before ; firft add to the remainder ſo many 


times two Cyphersas you deſire to have Figures for your Nume- | 


rator of your new frattion, that is to ſay, two Cyphers if you 
would have but only one Figure, four Cyphers for two Figures, 
ſix for three Figures, and ſo forth, for as many as you would have, 
and until you think your fraftion is ſmall enough : In this Ex- 
ample we add to the remainder three Points of Cyphers, that 1s, 
fix Cyphers, becauſe we would have three Decimal Figures in our 
fraftion-root ; then Tabulate the duple of that figure of the Koot 
laft found , but becauſe that is o, which 'doth neither increaſe nor 
diminiſh , therefore Tabulate o, next the Lamina, between itand 


the other Rods,next ſee upon the Rods what number there will come 


neareſt to 235600, the number that now belongeth to the hi 

Point of the fra&ion-points,and that is only the very firſt,vi4.1974091, 
therefore put 1 in+ the Quotient , for the firft frattion-figure » 
that will do it,and then make Subftration,and there will remain for 


the ſecond frattion-point 33199000. 
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To find the ſecond Fraftion Figure, Tabulate 2, the duple of 
1, and-ſeek the. Number that cometh neareſt to tlizt remainder ' 
3819900, and that is again only the firft, therefore put 1 in the 
Quotient, and make SubftraCtion, and then to your third point 
will belong 184588900, and to find its refpe&ive Figures for the 
Root, Tabulate 2,the duple of 1 laſt found, and inquire what number 
_ upon the Rods will come neareſt to that 184588900, and that you 
ſhall find in the ninth line of Squares to be 177662061, therefore put 
9 in the Quotient, and when Subftraftion is made, you will have 
remaining 6926839; thus have yau three Figures in the Quoticat, 
which are enough to give the fraftions Value in any ordinary -; capa 
on ; if you pleaſe to continue the Work the fourth Figure will be 3, 
and now is your Frattion turned into a Decimal Fraftion, whoſe 
Numerator is 1193, and his Denominator 10000, and being ſet 
Fration-ways, will ftand thus +2524; Or it may very well be ex- 
prefled without the Denominator, only with a line, or point of 
diftintion thus, 9870, 1193 and fo the yalue of this Fraftion is 
1192 parts of 10000. 


The OPER ATION at large. 


97419256.000000 (9870.1 I93 
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81 
I641 


I; 04 
13792 
13769 
2':35600 


—_—_____ 


197401 
3819900 


1974974 
184588900 


177662061 
6926839 


If you multiply this Root found 9870.1193 by it (elf, the Pro- 
du will be 97419254-99623249, from whence, by a Point or 
Line cut off $ places of Figures, according to the Rules'6f Multi- - 
plication in Decimal Arithmetick, and the Namber 4 
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wards the left hand, will want (the Fra&tion confidered,) but a ye- a I 


ry little more than one Unite of the Number firſt given, but if you 
take the pains but to continue the work to one place lower, it will 
not waat an Unite, and ſo the lower you work the EraQion, the 
nearer ftill you. come to the exad truth. 


a \ 


— 


IX. The Extradtion of the Cube Root by the Rods, 


write down the Number given, whoſe Root is required, and 
make a point under the loweſt Figure next to the right hand, and 
another point under the fourth Figure, and ſo under every third Fi. 
gure,omitting between every two Points two Figures unpointed,and 
then ſo many Points as you have under your Number, ſo many Fi- 
gures ſhall you have in your Root ; next draw a Quotient-line, as 
mn the Extrattion of the Square Root, this being done, the Nums 
ber is prepared for Extraction ; then go to the Work: 

Firſt, ſeek what is the greateſt Cube Number in the Number 
ftanding above, or belonging to the higheſt point next, the left 
Hand, which the Lamina will ſhew upon his left fide of that Face 
for the Cube Root, and in the Column, upon the right ſide of the 
ſame Face is the Root thereof, and when either by your memory or 


Cf Extract the Cube Root of any Number, you are firſt ts . 


Lamina, you have found the greateſt Cube Root in that Nums - 


ber belonging to that ficſt point, then (as in ExtraQtion of the 
Square Root) ſubſtratt the greateft Cube Number, to that firſt 


point belonging, or that in the Number, to the ſaid firſt point be- 


longing, can be found from the ſaid Number, £5c. then ſubftratt 
it, and ſet the Remainder under as before in the Extrattion of the 
Square Root, and put the reſpeQive Digit Number found in the 
Quotient for the firſt Figure of the Root ; Ndw to find the ſecond 
Figure of the Root, (and fo all the reft,, how many ſo ever they 
be) you muſt always Triple the Root found, and that Triple mul 
tiply again by the Root found, and that laſt produ& Tabulate upon 
the Rods on the left hand of the Lamina, as before in the Extradlis 
on of the ſquare Root, you did the duple of the Root found, thett 
look upon thoſe Tabulated Rods and Lamina together, what Num- 
ber you can find upon them will come neareft to the Number be- 
longing to the Number next following, and leſs than it, which 
Number is the Diviſor, and the Figure on the right hand of the 14- 
mina is the Figure for the Root anſwerable 'to that point, and that 
Figure Put in the Quotient for the reſpe&iye Figure of. pe hy 5 
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- belonging and anſwerable to that point; but note always that'you 
- take the Diviſor ſo often, and no oftener, but that you may yet alſo 


take another Number from the Number belonging to that point, 
which other Number is Square of the Digit new found, multiplied 
into the former Triple, the produte add tothe Diviſor, :with this 
proviſo, that you place this new produtt one place higher 'towards 
the left hand than is the Diviſor, that is to ſay, ſet the loweſt place 
of that new produ& under the ſecond place of the Diviſfor, the 
total of this Addition Subſtratt from the Number belonging to the 
point in a{tion, cancelling the ſaid number, and the remain'ſet un- 
der, as you uſe to do in Diviſion and Extraction of the Square:Root.z 
and ſo proceed to the next point, if you have any.more z /But:to 
make all plain, we will illuftrate this by variety of Examples in all 
the kinds and differences of Works. 

Firſt, let 110592 be a number given, and the Cubick Root there- 
of required ; this Cubick Root is thus found. | | 

Firſt, prepare your Number, that: is to ſay, write it down, and 


' make a point under 2, the loweft Figure thereof next- the right 


hand, and one other point under o, the fourth Figure thereof, lea- 
ving two Figures between unpointed, then draw the Quotient-line, 
and thzn the number will ftand ready prepared as in the Example, 
with two points, whereby it appeareth that the Root will conſift of 
two Figures, which are to be found out according to the former 
dire&tians ; and firft obſerve that 110 is the number 

belonging to the firft point, and upon the Lamina 110592 (4 
you may alſo obſerve that the greateft Cube number & 

in that 11o is 64, and his Cube Root 4, [therefore 
put 4 in the Quotient, for the firſt Figure of the 64 

Root, and then Subftract 64 from 110, and there 46592 

will remain 46, this 46 ſet under 64 and the Work 

of the firſt point is done, and here you may now obſerve, that the 
46 remaining, with the other Figures 592, make 45592, Which is 
the number belonging to the ſecond point, and where out the ſe- 
cond Figure is to be found. ; 

To obtain this ſecond Figure, proceed in this manner, triple 4, 
the Root found, and it is 12, and that triple multiply by the: Root 
found 4, and the Produtt is 48, this Produt 43 Tabulate upon the 
Rods on the left hand of the Lamina, between it ard the Ledge, 
then view oyer theſe Rods and Lamina thus Tabulated, what 
number there will come neareſt unto 46592 the number belonging 
to the ſecond point, and be leſs than it, you ſhall ſee the: number 
that cometh neareft to it, is that in the ninth Line, 43929, and his 
relpeCtive Figure far the Root is 9, now-Square this 9, and it:is. $1, 
this $1 multiply hy the former Triple 12, and it yieldeth 972; this 
972 add unto 43929, the number found on'the Rods (heing ſet-in 
Addition, one place higher than is ordinary, as was before ſhewed) 
an 
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and the total will be 53949, which if you compare with 46592, "* 
the number belonging to the point in ation, you ſhall ſee it is top [g 
great to be taken out of it : Whereby it appeareth that you muſt }* 
not take g for your Root, for- by your general Rule you muſt take 
the Diviſor no oftner, but that you may take alſo the Produt made. 
by the ſquare of that new Digit number multiplied into the firſt  # 


triple, ont of that number belonging to that ſecond point, there 
fore take a leſs number upon the Rods, as the number 38912 in the "F 
eighth line, which will ſurely ſerve the turn, wherefore put 8:in\ | © 
the Quotient for the ſecond Figure of the Root ſought for, now write | | 
(if you will) this number 38912, juſt under 46592, the number bes 4}: - 
Jonging to the ſaid ſecond point z then according to the Rule, Square.” | 
this Digit 8 new found, and it giveth 64, this 64. * 
1lozgg2 (48 multiplied by the former triple 12, produceth 768,” F *, 
mtg write down under the former number 38912, ſet-- | 


64 ing the loweſt Figure 8 of this new produt direfly F 
46592 under 1, the ſecond fignre of 38912, and its ſecond B+ , 
figure 6 under the third figure 9, and ſo of the 0-" Þ? , 

38912 ther in Order, then add theſe two numbers toge- ' | | , 
768 ther, and the total will be 46592, which is equal | x 

| to that number above, therefore if Subftrattion be F | 
46592 made, there will nothing remain, and ſo the Work || 1, 
is ended, whereby you may conclude that 110592, ti 

the number given, is a right Cubick number, and that 48 is the F 4 
Cube Root thereof, which was the thing required to be found. FG 
Now if you would at any time prove your Work, whether you F * 


have wrought truly or not z multiply the Root found Cubelickly, 
and add the remainder, when any is to that produ&, and if the F _ ;, 
total be the firftnumber given, then the work js truly wrought, or 'F 5p 
elſe not, as here in this Example: If you multiply the Root found F 4. 
43 by 48, it is 2304, and this 2304 multiplied again by 48, produceth | (gf 
110592, the number firſt given, and therefore conclude that the- 'F tg 
Work is truly wrought. FR 7 
For a ſecondExample,we will take this number 41063625 andicek F «1 
the Cube Root thereof, firft, prepare the number; by writing it dow, 'F . jg 
and making a point under the loweſt figure 5, and another under 3s 
the fourth figure, and another under 1, the ſeventh figure, and draw 
the Quotient-line, theſe three points do declare that the Root will 
conſift of three figures: Now to fall to Work, to find the firſt.of 
them, *confider what the greateſt Cube number in 41.is, whichap 


_ 


peareth on the Lamina to be 27, and its Root 3, yrs 3M I the 
the Quotient for the firſt Figure of the Root, and then ſubſtra@.27 } in 
from 41, and ſet the remainder 14. under 27, and the work of We B qur 
firſt Figure is ended, and the number that belongeth to the ied 27 
Point is 15063, out of which the ſecond Figure js to-be tou! -be- 1 - "The 


hold the Example; To get this ſecond Figure, triple 3, the Root ; 
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+: found niakes 9 , this triple 9 multiply by 3, 4 UA: 3 
i Nl took ive, 27;chi vrodutt 27, Ta- 41063625 (3 | 
{/ botate upon the left hand of the' Lamina, and . * * + 
- then the number that will come neareſt unto wy an 
that 14063 belonging to the ſecond point now 27 
$ in aQtion, remembring the former Caution; . 14063 
& - that it be taken no oftner, but that withal , . , _. 
"F there' may be taken from thence alſo the produ@, produced by 
-- multiplying the Square of the reſpettive Figure into the former 
 # Triple, as here the diviſor may be had five times, but by reaſon of 

- thar other number, that muſt alſo be taken from thence, cannot be 
| takenalſo, therefore it can be had | but only 4 times, wherefore put” 
- | . 4 in the Quotient for the burth figure-of the Root, and ſet the num- 

at 
n 


5: t 
wot »& 
$4: 
oF 
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F.. ber 10864 found in that fourth rank. of Squares under the number 
"F 124063, the number ging to the ſecond point, then multiply 
16 the Square of 4,the digit now found by 9, 

S the Produ@ is 144, this 144 ſet under the fots 


41063625 (34 
= mer 10864, but according'to the foriner Pro _.. 


it the example; then add theſe two nunibers 
together, and they make 12304, this take from 


© 14063 leaveth 1759, thus is the work of the 
F | rv point -at an end ; behold the Ex- 
ample. a” 

;” Now for the third figure of the Rout; you 


are firſt to obſerve, that-the number belong- 


; Ing to the third and laft point is 1459625; 


from whence the third and laſt Figure — — 

| of the Root isto be Extrafted, which Figure 27 | 

"F to find out, triple the Root found. 34, and . 14063 

| if is 102, and that multiply again by 34; the 

' | Root found yieldeth 3468, this produtt 3458 10864 

© - is the Diviſor, and this Tabulate upon the 144 : 

| | Rods as before, and joyn the Lamina Yoſe to ———— 

: | them, then ſeek upon theſe Rodsand Lamina 22304 

' what number will come tieareft unto that 1759525 
1759625, the number belonging to the | —— 

" | third point now in ation, (remembring 1734125 

| the former Cantion,but here is tio need of that "2550 

' | -i the work of this poitit,) you ſhall find ths ————— 

; | © Tunber for the purpoſe, to be the number 1759625 

" F © 2734125 ftanding inthe fifth line and its re- CEE $ais 

6 Tpeftive figure for the Root 5,therefore put 5 inthe Quotient for the 


Rt” 


P, yial, one place higher towards the left. hand, 2 

- andſct its lower Figure 4 tinder 6, the Second < AP 
* Figure of r0864, the-next 4 under 8, and the jvc. IM 
. uppermott being 1 under ©, as you ſee it ftand _ 4 
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12304 
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41063625 (345 
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third fig.of the Root,now tanker Oe tumber 1734125,from moſt 
the Rods into the. Caper, jalt nagen Und 175 phate 12en ro;No8 che. 
. -Other number'toÞe hereuntoa ; ſquare 5 the figure laft found, , * 
and it makes 25, this Square-25 multiply by the. former triple 102,  - 


TE IIE OT. 


and the Produt is 25 50thisſet under the- other number t734125, - 

according to the former Proviſo, as you ſee it ftand in the Example, '\, 
-and add theſe two numbers together ,- and” their total will he. 
1759525,and isequal to that above,belonging to that third point, ſo - © 
that if ſubſtra&tion ſhould be made,there wouldnothing remain which » 3#- 
declareth the number given to be a perfe&t Cubick mumbiie, and. 
the Cubick Root thereof to be 345 which was the thing required ;, | 
to be done; if. you. will multiply this : Root 345 Cubickly,. it pro-" MN + 
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PN . 
ready Tabulated, and. then ſeek the fourth. figure as he _ 
reaſon is, becauſe o doth neither multiply nor diyide, but only rai 

eth the places of fizures higher towards the left hand, for here,##  ' 
you triple 950, the Koot found, it yieldeth 2250, and this multi-.. / | 


is the ſame with that former Tabulated number; ſaving only the two M4. * 
Cyphers, and therefore it is, that when there is a o in the Quo- F: 
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& but to *Tabulate two Cyphers, between 859271650667 (959. 
. . & o . 


-F the Lamida and. thoſe Rods before Ta: 
 *F bulafed, when you. ſought for that laſt WEREortn yams, 


23 
_ 


; - | Figure, Which .happeneth to be a o. 729 
- \$ Now upon thoſe. Rods. thus 'Tabulated, 130271 


F: feck what Number upon thoſe Rods and ———— 
 & Lamina-will come neareſt unto.that Num- 121625 
: FF ber, which belongeth to the fourth point, © 675 

ZF the Rods, you ſhall find that Number in 128375 
7 the ſeventh-rank- of Squares. to be the —— SY 
F Number that will ſerve the turn, viz. 1895250343 
 *F 1895250343: And its reſpefive Figure 139650 
»=F to be put into the Quotient 7. To this ——»x — 
& 06 ry 139650, the Number made 1896646843 


multiplying 49 the: Square of 7, the 

3 Digit now found by - 2850, the Triple of the Root afore found 

. #Þ. and the total is 1896646843; - This Subſtrafted from that Number 

TY to the laſt point belonging, leaveth remaining over head 3824. 

- *F'. > Thus have'you finiſhed all your points, and havefound the Cube 
'Þ Root of your: Number given to be 9507. And being there is a 


+ 


left, it appeareth that the Number firſt given is not a 


- *&t Cabe Number; - but the greateſt Cube Number therein is 
- + $59271646843, and his Cubick Root is-9507. The truth of this 
- Work you'may examine by multiplying the Root found Cubickly, 
which if you do, and add the remainder to the produG, you ſhall 
- F. produce the firſt Number given. $* 
"- Now for the remainder, to make a frattion thereof in ſuch ſort, 
»F that it may aptly expreſs the neareft 'Cube - Root, I could ſhew 
"F. ſeveral ways delivered by ſeveral Authors, how to bring itneareft 
I: 3 to the truth. | | 
+ _ But the moſt abſqlute and beft Rule to get the Cube Root of 
_ any Number not Cubick, is this: Add to the remainder ſo many (e- 
.*F.. veral points, or Ternaries of. Cyphers, as yuudeſire to came nearer 


T——R7 "= 


ME 
4.28 


--+&- to the true Root, (in the ſame manner as you did in the extrattion 


2 of the ſquare Root) and then continue on the work for extration, 
_F as you do in whole Numbers, and the Fraftion will be turned into 
.&- a Decimal FraQtion, and then ſo many as you add Ternaries of Cy- 


A % Phers, and the Denominator will have an Unite, with as many. Cy- 


Py Pl % 
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as you added Ternaries, or points of Cyphers to-the-Re- 
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Some Uſes of the Square 4nd Cube Rove. 4 


VUſes of the Square Root. 


Hat the Squere and Cube Root are, and how to extra them, KG: 

hath already been taught ; and for. more caſe and expedition, +}. 

There are Tablts ready calculated, both of the Square and Cube Root, o fr 

from 1to 1000: We come'now ta ſhew ſome ſes thereof, which | 
in ſome meaſ ure will appear i in the Propoſitions ms. 


PROPOSITION. I. ' 


Admit the beight off the Wall of a Fore or Caſtle ro be ſeated, be. 30... hy 

| Foot, and the breadth of the Trench about the Fort be 40 Foot; I 
demand of what length & Scaling LON Patth be, T4 4 to reach fon] 
the edge or brow of the Trench, 10 the rap of the 


By the 47th of the firſtBook of a sElemons it is Ol. Fu 
that, the ſquare of the Hypotenufel « right Sb a plan i rh FP 
equal t0 the Squares of the 2 other þ Fry £ oye [this 
Propoſition, ſquare the height of the at pY is bf :Fartt goo ; 
alſo 1 ſqu we bh the breadthrof the Trench which js 40, facix, HOO: wy | 
two ad ether' make 2500, the Square Root whereof is 5053-1 F 
and ſo long — top of Eadder þe made to reach from the Veins # 
of t the Trench to the top © the Wall, - 


PROPOSITION. Abt gr i 


There be tmo Towns, as c >biceſter and York, which lie Northend Sainh 
' one from another, and their' diftance * 220 miles, and Excefter #: 
lieth direftly Wee from Chicheſter, 120 miles; I Get ret0 byow a,” 

diſtance 0 York f- on Excefter ? '' 7 | a 


bu 
* "IP 
ES 


Cn 5 

$$ - , 
| 4 
of 

« 


'Exceſter Square 120 , the diſtance of Exec er | 
2 hy and Chichefter, -it maketh 14400! kewiſe | 
5 Square'226, the diſtance of Tort and 'Ehi- | 
a vs fucit,- 48400 3 theſe two Numbers -} 


added-together make 62800, whe U 

| Root extratted (or found in the. 7 Is). 
» 220 will be 2502 near, and fo many miles 18 
£ bicheſies | *Tork Excefter diftant from Yorks” ; 


8 . . Weof rhecube how. 
24 F NNE chief uſe of the Cube Roor, is to find ont a proportion be- 
* 2 Y tween like Solids; ſuch are Spheres, Cubes, ſach like, 
as in Propoſitions following. 


PROPOSITION. 1. | 
If 4 Bullet of Braſs of 4 inches Diameter, weigh 9 pound, what ſball 4 


= Bullet of Braſs weigh, whoſe Diameter is 8 inches? 


Cube 4, the Diameter of the lefler Bullet, makes 64, likewiſe he 
Cube the Diameter of the greater Bullet 8, makes 4608. This done, oe 
ſay by the Rule of Proportion z If the Cube 64 give 9 17. weight, 
what ſhall the Cube number 4508 . og Multiply and divide, you 
ſhall have 72; and ſo many pounds will a Butletof Braſs weigh, 
whoſe Diameter is 8 Inches. 


PROPOSITION. II. 


4 Fathom of Rope of 10 inches compaſs. about, do weigh 17 
Liebe much ſhall a Fathom of Rope weigh, which ic but i 
paſs about ? | 


The Square of 1a is 100, the Square of 8 is 64; wherefore by 
the Rule of Proportion, ſay | 
As 100 (the Square of 10) 
Is to 64. (the Square of 8) 
So is 17 (the weight of the Fathom of Rope of 10 inches) 
'. To 10} pounds (the weight of the Fathom of Rope of 3 
mches about.) 


PROPOSITION. 11. 
If a Ship of 100 Tus be 20 foot broad at the Midſhip Beam, of what 4 
bz 9, mh 6 rhe Beam ſhall a Ship (of the like building) be that ſhalt *' : 
© be 200 Tutte | 


"4 The'Cube of 20 is 8000, then'by the Rule of Proportion ſay. 
| '- As 100 Tun (the burthen of the Ship given) 2 
| Is to 200 Tun (the burthen of the Ship required) A 
So is 8008 (the Cube of the given Ship's Beam) -j 
To 16000 (the Cube of the required Ship's Beam.) | 
Now the Cube Root of 16000 is 25 + almoſt, and ſo longatthe 
{Np Beam muſt a Ship of the ſame Model be, whoſe burthea 
i$200 Tun. | 


- And let thus much ſuffice for the Uſe of Nepair's Bones, andſoty Y 
Inſtrumental Arithmetick I will put A 


AN END. 
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ALGEBRA. 


PROAEtME. i 
N this Treatiſe of Algebrazfor the Symbols here uſed ; and the 
Method obſerved ; It is that of Mr. Tho. #arrior, in ſuch 
SA:quations as are propoſed in Numbers : That of Deſcartes 
in ſuch .Aquations as are Solid, and not in the Numbers. 
Not, that this Book ts taken out of them, neither doth it 
proceed continually with them ; but DiſjunRly 5 as the Author 
hereof Mr. Tho. Gibſon, long, ſince, viz. in Anno 1655, thought 
” to intermix them among other things which are not in 
tnem. | ' TINS q 
Now, foraſmuch as Algebra, catihot be well attained unto with- 
out a competent knowledge in Geometry; It will be neceſſary for 
the Reader -to acquaint himſelf with Euclid's Elements ; eſpecially 
the firft S/x Books; and in them principally, with theſe 48 Propoſi- 
tions following, | ce 
Propoſitions of Euclid , fit tobe known tothe Andlitt, 
In the Fir# Book theſe ZJeven, Prop: 6, 13, 14; 15, 18, 19, 28; 


32, 43 47, 48: 7 | , | 
In the Second Book, theſe Twelve. Prop. 1,24 33 495» 6s 75 8, 9, 10 
1 TH - | x es 
In the Third Book, theſe Seven. Prop. 14, 20, 22; 31; 32; 35, 36s 
| None in the Fourth Book. | 
In the Fifth Book , theſe Six. Prop. 15, 16, 17; 19, 24; Z5. 
In the Sixth Book, theſe Twelve. Prop. 2, 3, 4, 6, 7, ®, 13, 14, 16; 
I9, 24, 3I- EP - a * 14d T 
Many more Propoſitions out of theſe and the Remaining Books, 
might be Uſeful 2: But theſe 48, before reckoned, are.ſuch as (in 
 myjudgment) ought chiefly to be Read arid remenibred, being very 
Uſeful tor attaining and Reſolving </Zquarions. 


3 "Y A 


DEFINTTIO NS: 

| _ Definirion 1, ES. R 
THe unknown Quantity of any Zquation is called generally 

| Poreftas 3 or a Power, Quantity, .or Term. | 

| | | Definition | TI; - 2 
A ReBtangle is in numbers the Prode# of tro trambers multiply | 3 

Ing one another; Q.q - 


__  4LOEBR A 


In Geometry it 1s the Area, ſpace, or content of a right angled 
quadrangular figure, made alſo by multiplication of two lines, which 
are called the ſides ; of which one is the meaſure of the breadth, the 
other of the length. ; 

Definition 111. 

A Refangled Parallelzpipedon is the produtt of a ReQangle mul- 
tiplied by a right line or number : And jf that line or number and 
the Length and breadth of the ReGtangle be ſeverally equal it is 
'a Cube, or Die. 

| Definition IV. 

A Triſme is a Solid contained within five Superficies of which three 
are Quadrangular, and the other two being oppoſite, Triangular : 
Or it is like the top of an ordinary Engliſh houſe cut off by a Plane 
paſſing through or parallel to the Eaves. 

The reſt of this kind 1 ſhall not define here but refer the 
Reader to Euclid. 


The names of the Poteſtates or Powers, 


1 The firft Power is called a Side, or Root : The latter word Roor 
15 moſt uſed here; and itis lignified thus, 4. 

2. The ſecond Power is called a Square, and is thus written, aa. 

3+ Lhe third js called a Cube, and is thus written, a 4 a. or ſome- 
times for brevity, 4? 

- 4+ The fourth, a Biquadrat or Squared Square, ancient!y a Zenzi 

zenzick, figured thus x x now thus, « 2 4 4, or for brevity, 4+, 

5. The fifth Power is called a $ur/017d, and is written thus,4a4 44; 
or briefly thus as. | | | 

6. The ſixth a ſquared Cube,orzenzicube,written thus, 444444 Or 45. 

7. The {eventh, a Second Surſ0id, and is written a 4444 44, Or 
more ſhort 4 7. ; 

8. The eighth is called a Squared Square Squared, or enzi yenyi 
genxzi renxick, and is written 4444444 a, Or thus a*, &c, 


Hence it is manifeſt that theſe Powers uninterrupted , are in 
continual proportion, the proportion of them being as a, to unity ; 
or the converſe. 

ConſeFary Il. 
}1t is alſo here plain, thatevery Power hath ſo many dimenſions, 
as the Letters, with which it is written. For 4 * being written with 
four Letters, if one Letter ſtand for one dimention, that is lengthor 
breadth, the other three ariſe by three ſeveral Multiplications, and 
eyery Multiplication addsa Dimention, in this lenlc. _ 


\ 


A Table of the Powers of the Digits. 


5 94, 7 
I I F'2y I 
-.-36 32 64-* 4 -- 320 256 512 

81 243 | 729 2187 6561 19683 
256 Ic24 | 4095s 15384 65535 -] 292144 
625 } 3125 | 15625 | 78125 | 390625 | 1953125 | 
1296 7776 | 46656 | 2799;6 | 167965165 | 10077695 
2401 16507 117649 | 823543 | 5764801 | 40353607 | 
4096 | 32768 | 262144 | 2097152 {444-5 134217728 þ 
6561 | £9049 | £31441 | 4782969 | 42c46721 | 297420489 


—_— 


<1 
_ 
Q 
- 
= 
UL 
'S 
a. 
© 
Hh 
| 2 
& 


© add aaa) Vo 


In this Table, the Digits at the top 2,34 44 oc. 
ſhew the Columns of the Second, Third, Fourth Powers. 

The Digits, at the Left-fide, ſhew the ſeveral Roots 
or Fir5t Powers, and their Proportion to Unty. | 
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An Explanation of the Charaiters and Symbols 
WW - uſed in this Tratt. Rag ; 


AIcft, one ſingle Letter of the Alphabet is uſually put for any 
Quantity whatſoever, as well Line as Number ; whether known, 
or unknown. 
But for the. moſt part, where any Quantity is ſought, there 4 or 
ſome other Vowel is put for it; and the. other Quantities known, 
are ſignified by Conſonants. 
' Theſe letters are multiplyed one into another by joyning them 
. together without any prick or comma between, nor doth it import 
_ all which 's firſt or laſt written ; For bcd, 6dc, and cbd; aie 
all one. 


$0.8 multiplyed by 4 produceth a x. 
And 2 multiplyed by b, produceth 4 6b. 
And « b multiplyed by c, produceth a bc. 


The like of all others whatſoever, except Fraftional Quantities ; 
ebbfo be—fbbrc 
- and — 
F b4-c | 

Tf the firft of theſe were to be multiplicd by d, it is done by taking 
_ the d under the line, and the produtt is a b+feg. + ; | 

If the ſecond were to be multiplied by 4c, it is done by taking 
away the Denominator 5+, and the Produtt will be b cf b+r 6. 


| as, 


For all Frattions as well in Plain as in Figurate Arichmetick, are 
nothing elſe but Quotients of one number divided by another z and 
are multiplied again by taking away their Diviſor and line of Sepa- 

Diviſion is done in Figurative Arithmetick, moſt commonly by 
applying ſome line of Separation between the Dividend and the 


4 abc | 
"Diviſor. So T is 4 divided by b, And EF fignifies that 4 bc ig di- 


vided by f. | 

" But yet if the Letter f had been found in the Dividend, the ap- 
plication of this Line had not been neceſſary, for it might have been | 
better done by taking away that Letter out of the Dividend. FA 


, 


Salt 4 Jeb 5 n 


. WT. > hs 2 —_ _ hn £3 bs: - 6”. : * "- EG " : ; 
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So af c divided by quotient is ac 
and ff cc divided by fc quotient isf c 
by ff quotient is cc 
by cc quotient is ff 
by f f c quotient 15 c 
by fc c quotient isf 
by f quotient is f cc 
by c quotient is ff c 


And the like may eaſily be underſtood of all the reft. : 


Mapority be 
Minority < 
; Aquali __ 
Symbols of <a 4Aition > 
T Subftrattion — E 
- Root of a quanti! V 
Proportionality cuntinued | if Won 
Proportionality diſjun& Fl 


Sob > cſignifies b greater than c 
b <Ccocoo0 +» Þ lels thanc 
SAR #5 o5cn55 b equal toc 
b +c.......c added to'b 
b— Cc...» c taken fromb 
V 72 ſignifies the ſquare root of 72,09 


And b/ c// 4/1 fi! fſignifieth thatasbis toc; { is c to d, 
and ſod to f. OY TSS | 
Likewiſe b/ // f! g/l ſignifies that asbisto c, ſois ftog. 


Theſe things before expreſſed are almoſt generally received z 
' And uſed not only tor brevity in writing, but-perſpiguity in proving 
as will be ſeen hereafter. | Þ 
Note that whereſoever — is not expreſſed, there + is under- 
ſtood, though it be not expreſſed. © 
Alſo in Trigonometrie, I uſe, s. p25, for the ſine of an angle 
"  Þ&s5, ands.c. 7p for the fine of the Complement of a fide px to 90. 
"| Allo, t.zpandt.c. 5p; fortangent of 7p and tangent of the Com- | | 
lement of sp7, &c. Alſo for Radins LUST ono on 3 
" If the fign of Addition, namely + ftand before an, Ys p. 
it ſhews that quantity, to be mgre than nothing; that is ſomethibg, — 
But'if the lign of SubſtraQtion, to wit — ſtand before any quan- A 
tity z it ſhews that quantity to be leſs than nothing; or a want of 4 
the ſaid quantity. 
So + 4, ſignifies four of any things But — 4, ſignifies a want of 
four, or four leſs than nothing. YT In 
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Is ADDITION. 


The addition of a want of any thing, is all one with the ſub- 
ftrattion of the ſame thing. 


So if to 412 you add —{5 it makes 4-7 
And if to -|-12 you add —16 it makes —4 
But if to +12 you add +16 it makes 4-28 


Is SUBSTRACTION. 


The ſubfſtraftion of — is all one with adding + 

So if from 4-12 you ſubſtratt —5 remain is +17. 

And if from +12 you ſubſtratt —16 remain. is 4-28, 

Addition of 4 to + and Subftraftion of — from — is all one 
with Common Addition and Subftraftion. And generally for both. 

In Addition, add the quantities together with the ſame ſign. 

In Subſtra#ion, add them alſo, but all the ſigns of that which is 
to be SubftraQed from the other, muſt be changed. 


# & = © I 4 * 
If to þ6—2+4-3, be added 4+54-1—3 the ſum is +6—24+3 


þ 5 4-1—3==10. 

But if from 4-6—2+4-3, be Subſftrated +5þ1—3, the re- 
main is 4+6—24-3—5—14+3=4 This Rule is general, and 
generally known. 


Is MULTIPLICATION. 


multiplied by + ever produceth + 
multiplied by — ever produceth — 
— multiplied by — ever produceth + 


More Varieties there are not. 


The quantities that are accompanied with theſe ſigns of {- 
&— (in both Multipliers being placed one under anvther, ay in 
common multiplication) muſt be multiplied every one below into 


4 « 


every one aboye, and then this work is done, 


ALGEBR A. 305 
So if, 4b b+b—c, be — by +j—s place them thus. 
| —_ | ; 
PFOIK.: + 
Saying, 4+f multiplied into 4-bb gives +6 b f 
Aud +f into +6 gives . TH 


And +f into —c gives —f 
And —g into +b b gives —bbg 
And men into o+b gives —bg 
Laftly, —g into —« gives cg 


Which added : | | 
together is, c b bj—bb gf b—f c—bg+cg 
Which is the true produd. 


# DIFFS 0 Ac 


It the line of ſeparation do not ſerve the turn, that is, if anyde- 
fre, (and it may be done) otherwile, it muſt then be by. ſeeking 
What quantiiy may be mulciplied by the Diviſor to produce the 
E634 F | Aivided by, 44 

So if b b4-b c—bf—bg—cg4-to, were to be divided by, bc 
—f, trial muſt be made os, a1 quactity multiplying bf 
will produce b b4b c—bf—bg—g+fg. 

In which there is this of Compendium, that ſeeing the Dividend 
conlifts of tix Members, and the Diviſor of three, the quotient 
muſt be of two; that is a Binomial only. , 

And becauſe the quantity g is found ig the Dividend, and not in 
the Divilor, it muſt be in the quotient. Lig 
The ſaid quotient therefore muſt be one of theſe, b4-g, b—g, or 
e——_d, | | *p 
_ It cannot be the firſt, for 4g, into —f would have. produced 
—f g : But in the Dividend icis 4+-fg, therefore it muſt be —p. 

By the ſame reaſon it cannot be the laſt, as alſo becauſe —b, into 
46 produceth —b 6, bur it is 466, in the Dividend. 

The quotient ſought, muſt therefore be b—g., 

Some further Rule for ſaving labuur herein might be given ; But 
every one likes that beft which he finds out himlſelt, Nor is it my 
purpoſe to write a Book of Algebra;: but to premiſe:ſo much ot. the 
Rudiments thereof, as the Reader may ſtand in necd.of inthe per- 
uling the following Treatiſe. [620 I 

Wherein becaule Diviſion is ſeldom needed ; If I have a little Ex- 
ceeded already, and ſhall alictte more in treating (bur very briefly) 
of reſolving ſome few Rooted Aquations, I ſhall ask the Readcrs 
pardon for both together, | 
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CHAP. Il. 
Of Aquations. 


[ N Zquation is when one or more ſpecial quantities, are equal 
to one or more other ſpecial quantities, and written with the 

fign of equality betwixt themz As a a==b b. | 

This is called a ſimple Square Xquation. And bb, being a 
known ſquare, the ſquare root thereof being extrafted, is equal to 
a. And thatis the thing required. | 

But, 4 a4-b a=cc, and aa=—b a=4d, and laftly —2 24-b a=ff ; 
are all of them of that kind, whichare called mixed Aquations, be- 
cauſe 4 (the thing required) is multiplied not only into it ſelf, but 
into another known quantity, namely into b, . 

And note that this known quantity in all mixed Aquations is 
called the Coefficient. | 

Note alſo that the three ſorts of mixed Xquations above expreſ- 
ſed are all that can happen in Quadratiques: And by ſome one of 
theſe, all Problems whatſoever tranſcending plain Diviſion, and not 
reaching Solids, are to be reſolved by finding the Root 4, according 
to theſe old Rules. | 


In the Firſt, a 4Þ+b a==cc. 
Unto the quantity gay _—_ cc, add the Square of half the |} 
Coefficient, is makes 4c c4- == Which if it be in lines, may be redu- 'Þ 


4 E 
ced into one Square, ad from the fide of that Square, take half the Coeffi- 
cient, and the remainder ſhall be a. Which was the thing deſired. 


In the Second, 4 4—ba=dd. 


bb | 
Unto 4d add — as in the former, and the Sum thereof being al- 


4 
ways in numbers a Square, or ir lines tq be redttced to a Square as 
aforeſaid $ Unto the Root or fide of that Square, add half rhe Coefficient, 

| q Sum thereof fhall be «, or the Root of the Mgnation ſought 


ts 
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® >. In the 148, yy ba=f þ | 
| R A 


or f : | F | F ; 6b 

From the Square of balf #e Coefficieng, which is —- take the quantity 

| bb : . 
groen » that is tf + there Will remaii—— Lf f; which being put in- = 


to one Square, and the fide thereof THAN If that fide be cither added 
10 balf the Coefficient, or ſubſtrafted therefrom, either the Sum of thas 
addition, or the remain of rhe ſubſtraFion,' is equal 10 4. 

For all Quadratique Xquations of this kind (where 4 « the great- 
eft unknown power is wantingYhave two Roots, which being both 3 
togetlier ever <qual to,the Coefficient, if upon the Coefficient, as = 1 
a Diameter, a Semicircle be deſcribed, and the fide of JICOE quan- iN 


tity. given) be applied therein , perpendicular to the Diameter 6, 
two ſegments of 6b are the two Roots ſought. | | 
|. For in the Zquation—2 «+6 400 6h, 3 


a=f f, it. is by the: 14th. of the 6th. 

of Euclid, as tolloweth. wa 
OWL band FO OfI #1, 
Wherefore either Segment may be & 
atid the other will be 6—4, andfa 
meat betwixt ther, £ 
Likewiſe in the twoformer Bas: 
tions, the work - may, be effected 
Geometrically and proved alſo by this 
preſent Scheme.. | 
- | _ In which, .as the figure intimates, 

FF the Perpendicular repreſents the 

deof. cc in the firft Zquation, and 

& ſide of 44 in the ſecond. 

Draw aline 6 g from the center 5 to 


-  the-top ofthe P yet hag 4 the cen-' 
ter b being firſt takeninthe middle of 
| the line bþ, to wit, of the Coefficient, for 
"+, {0 ys is _ hy gens 5 | | | 
ind firft , let the pricked line. be FOE 

Put for &, Therefore by the before re- | ano 4" nh 2 
- Cited Propoſition, | LA Ss "S33.., — 
7 It is, 44-6! c/!. c! gll, Euclid. 6 14. _— 
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And iffas the Rule preſcribeth) to the Square of half 5.you add the © 
Square of half c, the total ſhallbe the Square of the line bg; by the _*? 

. 47th. of the firſt of Euclid, | {07 ; 
Tf therefore from the Jine b g, or (or which is all one) 6 f, you take 
_theline' br, which is half the Coefficient b (for the whole Coeffici- © | 
entb is the ſame with sr) the reft, namely the pricked linerf, | 


ſhall be equal to a. For, 


r f==n 5$= 4. | 
.In like ſort concerning the ſecond Aquation, a4 a—b a=ddi , 
| | b b { 3 
If according to the Rule, you add the Squares 4d,and—together,it || 


| 25 4 
gives the Square of the line 6 g,to the Root of which,to wit 5 g,if you ' | 
add half the Coefficient, to wit, br, or b s the ſum ſhall be f sor »r, |: 
either equal td 4. And then, as#r, that is 4, is to d, ſo. is dtorf, | 


or «— b,as it ought to be. | | 
I intend anon to write ſomething of Extra@ion of Roots, according 
to the general Method of reſolving all manner of Xquations of 
Powers, how high or compoſed ſoever. Ido not mean to exempli- 
fie them any further then the Cubique order. There are Authors. 
enongh, whom they that deſire the full of that Artifice, may at 
their own leafure in Books con(ult, n 
.And now becauſe -I ſhall herein make ſome uſe of Aquations, 
though not higher then Cubiques, or at the moſt the Biquadratique 
order ; I think fit to admoniſh the Reader, that in Pureing. 6 always 
for the thing ſought, and working therewith, as if it were known, 
quite through as the queſtion requires, he ſhall at laſt come to an 
Aquation but it' may be ſucha one as wants reducing : of which a 


littles: Wy | : 
REDUCTION 


Of Zquations is done by adding all that's neceſſary, or ſubſtrat- * Þ 
ing all that's unneceffary on-both ſides the ſign of Aquality : Or by 
Subſtrating Contradittories if they happen on one and the fame 
ide, nntill the Aquation, purg'd of all unnaceſſary members, remain 
with all that's abſolutely known on one ſide, equal to (as little as 
may be) all that's unknown on the other fide. | 


One example of this ſhall ſerve as followeth ; 


I# the Zquation 


a44—bab4deÞba=gg+bea—dc. 
To reduce this, you muſt remember what hath been [aid before; 
that the taking away al/en: of any thing, ' is all one with the addi- 


; There- K | 
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; 1 5 Wherefore that it may ftill be an Xquation 3 you muſt add 6 4, on 
" # - the other ſide allo, | | 


Ea mY 


by—b& 4,if vou take away that—b 4,you thereby add 5 2 on that tide. 


* Then it will be, 
aad-de+ba=gg+2ba—dc 
Again, ſubſtratt þ 2 on each fide, then jt is, 


aadq-de=gg+ba—dc 


v0 Once more,ſubſtratt þ 4 on each fide,that you may bring it to that 


-$ fide where az ftands, 
8; Then it 1s, 

FRO, 3s aa—ba+dc=gg—de 

#. Laftly, (that the Conſonants, or known things may come all-on 

'# onefide)ſubſtratt 4c on each. | | 
1] Then will it be, 

4 4— bg==g g—2 4c, 
Take the Refangle 2 dc out of the Square g g, and let the reſt 
be a Square, namely f f. 


% 


- oy x 
_ 


Then it is reduced, 
at—ba=ff. | 
_ Haying-gone alittle about, only for. exerciſe. of them that are 
Quite unskilful herein, now they ſhall ſee this Reduttion ' might 
|. havebeenquicklydone another way,that is,ſeeing in the Aquation, 
"; Þ_@ aa—ba+Sdc+ba=gg+ba—dc 
| There are in the firſt .parts ContradiQtories, to wit, —b2and 
J-þ a, they (deftroying one another), might be taken away both at 


once, | | 
* | Soat will be, 
RL, 3 | aa+dc=gg+ba—da. | 
Then if you ſubſtra&t 4 c and þ 7 on both ſides, it will be reduced ta 
at—be=gg—2do, © ; 


as it oy before, And 
Square f f, the Aquation ' | 

, 44 —þ a p—_ : tf, ; 
may be reſolved as the Zquation 4 4—b a =4 {4 was by the ſecond 
Rule for plain Zquations, alittle before expreſſed. 

And as here the Reduttion was made by Addition and Subftragti- 
on only,ſo ſometimes it is made byMaltiplication,ſometimes by Divi- 
fron; in both oreither of which, this is general : that Wharſoever 5s 
d'me to any one Member, mul} be done to every Member quite through 


S "> Equation, | 2 


gg—2dc, being put into one 
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" * Thereforeſceing there is onthe-firſt ſide a Want of ba expreſſed 
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> Of the reſolution of Aquations, according to the ge> 
- neral Method compoſed by Mr. Tho. Harriot. 


Lthough (having before ſhewed Rules for all ſorts of mixed 
A ſquares) it may ſeem prepofterouſly done hereafter to ſpeak 
of Simple Squares z yet foraſmuch as I pretend not much fo Method 
R or Order, and becauſe the general Method of Mr. #7rrjot begins 
| with Squares, I wilt'do fo; but only with one Example. That is, 
A Let there be an Zquation'of a « =f f. | | 
Or let it be exhibited in numbers, 4 4 = 69169 

Firft, take notice that all Squares whether Simple or mixed in 
Numbers , are to be marked with points, the firft always over 
the place of Unity or Unities, and ſo fucceſhvely every Binari or 
ſecond figure. _ | ; 

* Cubes with-every ternary figure. 
Biquadratiques with every quaternary. 
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Surſolids, every quinquenary, and ſo forwards. : 
This Square number ſo pointed is 691 69 : 
In which becauſe there are three points, there are three figures in | 


the Root. 
So that & being a ſingle letter cannot fitly repreſent that Root, 
but ſome trinomaal, as is b + c + d ſhonld be put equal to a, and 
the Square thereof ſhould be equal to 4 a, or 69169. | 
But becauſe it may be done as well by adding the Gnomons, that  -Þ 
3s repetition of the ſecond working, (as they are commonly. called) ' # 
ſo often as the points are more then two; a Binomzal will ſerve (with "oF 
leſs trouble) to do the fame. nfs « - OP 
- Let that Binomial be © þ +c. 
And put b-þ+:i=4. 
Their Squares ſhall be therefore equal. 
That is, bb 2b c +-cc=az. © 


That is, þ b - 2 be +c «= 69169. 
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Lo 4 ; The Reſalution, | | TR : "j 


The homogeneal number given. NT, 16 get | Ts bo 
Firft  ingle Root þ=2 and bBB=4.5000 SO 
Which 4.0000' being ſubſtrated from 2 "28 

the number given 69169,then there $ ——_ 


4 


= 


Remains of the. Number given | pK, 
Root decuplate =220, ; *2 o | 
Diviſor 2. b 40000 | 
The ſecond ſingle root c= =-4 

Fr 3 6-00 Ns alt 


} 


; 2 76.9.0 | 
Subftrat | - | 


; Remains of the Number given 1. 0689 
The Root increaſed þ=—26 UG it By 
- Root increaſed Ss 
* and rtf, nant”. | E- 
F Diviſor is "TI =< 120" ISA | '$ 
The third fingle Root c=3-. | RY 
2 2 bc <= kad 
ec --, 0009 


© | Total } % L569, 

AY 4 Subftratt | | e306 01 > » Gala 
|| Remains of the Number given'® b O000 
| The Root increaſed 263, is therefore the true 


proved by recompoſition, or multiplying 253 by- 263, tar tbe 
dutt will be 69169, which was mane ob 2 0 F0Ked as 
The Cyphers which are put after in the Div: ors ani 
are only to-Ml up-the number of places, by which the number gi 
ven or rather-the remaining Points would elſe exceed. | | "4 
For the like purpoſe is uſed the decyplation: of. the. S. 2300 0 
oa, ſupply a place until another figure ſucceed in Place of. the I 
ER : a ESP 
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.-* And in nothing elſe doth this work differ from the ordinary Ex- 
FU” traftionof the Square Root, commotily taughtand known,, & | 
he reaſon depends upon the 4th. Prop. of the ſecond Book of 
'Euclide, where it is demonſtrated, that J7 « right line be divided 8; 
' chance into two parts, the Square made of the whole, is equal to * 
Squares of the parts, an1 to the Reftangle made of the parts twice. © 


So it is bere as followeth. 


The Square of the greater part, that is, of 250 —— b bþ=67600 
The Square of the leſſer part, that is, of 3- ——<——c c=0000g 
The ReRangle of the parts, that is, 260 into 3 twice. — 2b=01 560 


. _ 


Equal to the whole Square, ————— 69169 


Nor do theſe letters repreſent ſo naturally the things themſelves 

' 3na divided Superfictes only, but as properly and clearly the parts. 
of Solid\Bodies, of which, two or thtee Examples for ſatisfa@ion. 

In which I admoniſh-the Reader, to be intent to the ſeveral 

pPointings of the quantities according to their due order, as is be- 

fore expreſſed, and allo to the placing of the Diviſors and Subſtratts 

| by Cyphers, as before alſo is intimated ; For this to the Tngenious js 


enough, anda long Verboſity to others will ſcarce he fo. 


Of Cabicat Aquations. k 
4 '\ Let there bea Cube aaa=fff | 
3 Or propoſed in Numbers 444=41781923 
Put (as before; bh-e=a 
Then their Cubes alſo ſhall be equal, _ 
: That is b b b-þ-3 bc c$+3 be cc c=4178192 3. K , 
b- > The Reſolution. ; 
The Homogeneal Number given . _ 4178923. | 
The firft fingle Cubique Root 623 Es ; 


27000090 


«And b b 6-27.co0000 
Subftraft | 


4 


\ 


Remains of the Number gives . 1478 1923 | 


bY 


5 JE 6 
Set <a 
- p : * < 
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decuplated 


2.b ©Og9O0.000 
Diviſor 2790.000 ; 
Second ſingle. Root c=4 - 
4 ; 3.bbc lo800.000 
N 3-b cc 01440.000 
= - CEC ©0064.000 
"A W 12304-000 
«| Subftratt 12304-000 
4þ | - Remains of the Number given 02477922 
' The Root = 07 b==234 
Root increaſed ; a 
decuplate $ R=IO 
. 3.b b 346800 
:3eb 001020 
1 | Diviſor 347820 
' The third fingle Root c==7 
| | 3.b bc 2427600 
3-b ct co4gg80 
rc 6. 0000343 
Subftrat 2477923 
X F 2379923 
Err er er ent nar————_ 


Remains laſtly of the Number given 


4LG 
The firft Bon þ b=30 
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3-b b 2700.000 
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The Root increaſed b4-c=347 | 


; bes is the true __ of the Cube 41781923, as may be proved 
1. y recompoſition, that is, by Multiplying 347 by 347. and the Pro- 
2 duCt again by 247, the laſt Produtt ſhall be e 


was given to be reſolved, 


And as above in the Square the Canon 
letters b b+2 bc ce, being the true Square of 64+: And thoſe 
letters did anſwer exactly to the parts of the Square divided alike 
in both the Dimenſions: So here alſo the Canon uf Reſolution; 'or \_ 


©00 


qual to the-Cube which 
of the Reſolutions was the 


"of the two Cubes of the two 


" made by Multiplying the afſumed Root þ4-c in the be 
Queſititious Root &, quite through the Aquation in all the degrees , 
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| thelettersbbb436bc +36cr4+cer, doexatily anſwerto.the 


Parts or Members of a Cube, divided into two patts, alike in all the 


three Dimeniions, as any one may prove upon a Cube made offome *- 
' Nender matter, and cut through all three ways, for he ſhall find the 


whole Cube (ſuppoſed equal to 41781923 as before) juſtly made up 


three Parallelepipedons-, whoſe tength and breadth are equal to þ, 
and their thickneſs to c, thoſe three are the 3 b b c..- And laſtly, three 
other Parallelepipedons, whoſe length and breadth are equal, to c, 


and their thickneſs to b, ſuch are the 3 b7.c. 
See the following Schematiſme, | _ 


The Cube of the greater Segment: "FN 
which is 340, bb b 20204000 


The three greater Parallelepipe- » i | 
dons, 3bbc. | :2427600 

The three lefſerParallelepiped ons, i 
or 3bce [ © © « 26980 


which is 7, ccc 


' The Cube of the leſſer Segment, : ; 
: © 5 6 343 


'The whole Cube given 41781923 
Note, That the greater Segment is the aggregate of all the ſingle 
Roots except the laft, being duly valued by a Cypher, as here it is 
340, but the lefſer Segment is the laſt ſingle Root only, as here 7, 
I have done this to let the Readerſee;that he may be ſure,ler the 
quantity to be reſolyedbe great or little whatſoever, if he be careful 
to make his Canon right, the letters themſelves will dire& him 


how to frame his Diviſors and Subftratts in order to the final reſolu- . 


tion, eſpecially in theſe unmixed Quantities, where the points limit 


ow far the Subftratt ſhall advance at eyery operation, beginning 
Krftat the point fiext the left hand, not further, and to the Second 


int only at the ſecond Work, and not otherwiſe in all that 
We G 


And in Mix'd Zquations,if they be made up of Cube with additi-. 


on of certain Squaresyor certain Roots,or both Squares and Roots, or 


Subftrattion of the ſame Canon of the Reſolntion muſt ever be 


there- 


ments, thet is, 54 b and cc, and 


290 


place of the _ 
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thereof, for ſo ſhall ariſe all the ſeveral parcels of which the ſeveral 
- Subſtradts are orderly to be made. 
In a Cubick Zquation, if all the quantities be preſent, there 4s 
". is no need to point any but the Cubicks and Roots: yet T have here 
| diftinguiſhed the places of the Squares alſo with littl> Crofſes Ob- 
A liquely ; which labour, when the Workman is intent upon his bult- 
© neſs, may well enongh be ſpared. 


Of the Reſolution of Mixed Cuabicks. 


Let the Aquation 44a +daa—ffa=ggg be propoſed in 
Numbers. . 
As let ithe a 444 + 32 44 — 75 4==29282970 
Therefore d= 22 and ffa=75 
And g g g = 29282970 -- 
Put b + c=4 , 

And make the Canon of Reſolution by ſubſtituting þ + c in the 
place of a quite through the ſeveral quantities £4 4 + d 4 a—ff 4. 
The Canon rightly made will be +þbþ 

+ 3bce+2dbe— ffc 
+ £64 +4ce. 

Theſe ſeveral parcels of the Canon, being rightly ſubſtraſted 
from the homogeneal Number -. 29282970, the Number ſhall be 
thereby reſolved, and the Root found... } © --- 

+=» Note-firſt, That all the-parcelsin the Canon, which have 


86 
4 
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not the Secandary Root c in them, as + bb b +-dbband —fFfb, 
are to be ſubftratted at the firft Operation, the other remaining 
Parcels to be all ſubſtratted as often as there ſhall be points lefcabove- 
The Reſolution. 
& 
The homogeneal Number given 29282970 
The firſt ſingle :Root þ = 2 os 
j-bbb 8.000000 
+bbb 128.0000 | | | 
928.0000 th. ; Co 
fs * I $0.00 = 
+ 92650.00 Lewes : 
SubſtraQt 926 50.60 
| x x 
Remains of the Number given 20017970 
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/ , X »* > 
Remains of the Number given 20017970 
The firſt Root decuplate 6 == 20 L 

26b 1200000 
2b «.. 60.000 
24b .,1280.00 
4 -. > ©» JAS©O 
—f fc 75-0 
—_— 390450 
The ſecond ' ſingle Roof c=9 
"," " 3bbc 10800,c00 
'3bec <«4860.000 
CE7 © 27200000 - 
24bc .11520.00 
dcc . +2 592,00" 3 
' - -  I78002.00 
—ffc * @ » 675.0 
+ 4... .. 77934059 
Subſtraft | 3 177934%0 
Remains of the Number given _ 02224520 
The Root increaſed b5 = 29 
Root increaſed decuplate 6 = 290 | 
Remains of the Number given * ©2224520 


36b 252300 


Diviſer 


; «Ys = bn 


IE 4 5 


7 3 M oy » = - 14 he” ” : 
"SER 65 p< -at 


B R A. 
Third {ingle Root c=$ f | 
2bbc 2018400 
2b cc + +.55680 
COC oo eeS12 
2dbc .cl48480 
doc ++ +2048 


2225120 
— f fc. . ..vo0 | 


2224520 
Subſtratt laſtly | - + 2224520 
Remains of the Npmber giyen . .. 000 
Whereby it appears that the whole Root 298 is the true Root 
whereby this Xquation is explicable, as may be proved allo by re- 
compoſition. | 
For 6 b b — 24389000 
3 b bc =. 2013400 
Zb£C=% «+ 55680 
C CC 000012 
d b b = .2591200 
24bc —=.. 148480 
Ec £22 « «dans 
In all = 29305320 
From which ſubſtratt ff b +f fr =— +4 22350 


Remains 292 $2570 


Which was the whole Homogeneal Number given. . 
NOTYB. 


Whereas in compoſing the Diviſor all the gradual quantities are 
uſed, as in the former example, z band 4,as well as 3 bb and 246, 
itis to be noted that in prattice, thoſe ſmaller paiticles 3 b, &c. 
May be ccmitted ; the other without then: miniftring light enough 
for chooling' the Secondary Roots. | 

Having now inſtanced in an Example where all the powers were 
preſent, in theſe one or two that follow, to mak» the Work ſhorter, 
I ſhall leave out one or other of them. 


In the Xquation 4 a4 +f fa=ggg. 
Propounded in Numbers aaa + 32<4c6 a= 5348132, It ſume- 
times happens that the Coefficient abounds with more binaric hgu- 
res than theHomogeneal doth with ternarics,in ſuch a caſe that rhere 


may be room made to begin the ExtraQtion. The Cceflicient muft * 


be devolved to the next point further ro the right hand, -or tithe 
> ſecond, 
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* ſecond,third, fourth, or further, if need require,and there the Work 
is to begin. The Coefficient isalways the known-quantity which 
Muſtiplies any of the unknown inferior quantities. 


Example of Devolution. 
844+ 320406. 4= 8348132 
Put b+-c=4 
bbb4-3bbc 
The Canon +-3bec+cce = 83348132 


will be 
+ffb+ffc 
Reſolition. 
The Homogeneal number given $2481 32 


The firſt fingle Root b = 2 _ 
bb b ogo8.000 
ffb 640812.0 


=6416,12.0 
Subftra& 6431612.0 


bf 
Remains of the Number given 1932012 
6 The firft Root decuplate b=20 . 
3 3b COO01200 
| ff 00320406 : 


Diviſor 321606 
The ſecond fingle Root, c=6 


Remains of the number given 1932012 
3bbc .c. +7200 
o b ce ©0 © +2160 
CEE © 0 0 0 216 
ffe - 1922436 
7 Fes WE I932012 EE: 
- Subftra} 1932012 


Remains of the number given _- Where- 


Wherefore the whole Root is equal to the Root increaſed, 28, 


— . 


as may be proved in manner as beforeſaid. 


It ſometimes happens alſo in the Zquation 
aaa—ffa=ggg Putinto Numbers. 
| As 444— 105000, {== 203125, 
That the Coefficient abounds with more binarie figures than _the 
Homogeneal with ternaries : Wherefore that there may be place 
for the Reſolution, put before the Honiogeneal, toward the lefrhatll, 
ſo many Cyphers as will afford that to receive as many Cubic} 
points, as the Coefficient doth Quadratical : And arthe firft empty 
Point, as it were by anticipation, begin the: Reſolution, Inwhith 
there is this of Compendium, that. the firſt Square Root extracted 
* outof the Coefficient, is either equal to the firt ſingle Root of the 
Homogeneal ſought, or leſs than it by Unity. 
But if the Zquation had but two Dimenſiqns, ; 
As 44— 2544=65024, then the firſt figure of the Coefficient, 
namely 2, is the firſt Root. Om re 


Example of Anticipation. 


The Homogeneal Number given D. ob 0203125 


b 4ec==4 
bbb4+-3 bbd-3 beebecs 
The Canons 3 —fſb—fFfc _ 
The Reſolution. 
The firſt fingle Root 6 = 3 
| + bbb 27.000000 .. 
—ffb 3150.0000''; * 


SubftraQ the Un). 4 als 
which is | I 


Remains of the Number given | | | _ 470312% 
The firft Root decuplate b = 30 | _ 
h * * +366 2700.000 

— ff 1050000 


Diviſor 1650000 


ALGESBR A. 
3bbc $400.c00 
3 bcc - 360,000 
CEC «+++ 8.000 
— ff c 21000.00 
+ 366800.0 
Subftraft be 356800.09 


Remains of the Number given -þ 163 5 i25 


The Root increaſed b— 32 
Root increaſed decuplate 'b = 320 
OS bh 307200 
ff 105000 


Diviſor 202200 
The third ſingle Root e=5 
3bbe 1535000 


3 bcc «. 24000 
CCC wowelly 


1035125 
SubſtraQt - = 1035125 
Remains of the Number given | 000. 


Which ſheweth that the Root increaſed þ + c= 325, is the true 
Root of the Aquation, And it may be proved by recompoſition as 


formerly. 


 Tnthe Aquation — aaa +ffa=ggg, Which is explicable 
by two Roots, as ſhall be ſhewed in the next Chapter, Seitjon 5, to 


find them both. Put the Aquation into Numbers. 


AS— 444+ 52416 4=1244160 
Therefore ff = 52416 and 1244160 =888. 


Put b + c=4 
Therefore CITE rave hog 
— 3Zbbc © = 1244169 
3becd-Fe 1 " 
cc 


Extracli- 


ALGEBR A, 


Extraition of the greater Root. 


The Homogeneal Number given 1244160 
. ..S 
The firſt ſingle Root b—=2 
fb I04832.00 
—bbb 93%.000000 
+ 24832.00 
eubftratt + 24832.00 
Remains of the Number given — 1239040 
The firſt Root decuplate b5=20 : 
ff 5$241600 
— Zbþ6b 1200.000 
Divifor — 67584.0 
The ſecond fingle Root c=1 
Remains of the number given —_ 1229040 
ffs <52416.0. : 
— 2bbc 1200.000 
— Zbcc . 60.000 
ww CC «0 «C00. 
—736840 * * | 
Subftratt —736k4o 
Remains of the number given —$03200 
The Root increaſed and decupled $=2 Io 
52416” YN ” 
——3b6b 132300 


—— 


Diviſor —75884 
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322 » ALGEBR 4. 


The third ſingle Root c=S 
"+ aff 314496 
—36bbc 793800 
—2 bc ec . 22689 
p—_—C cc = 21 


— 502200 
Subftraft ...., —$02260 


| Remains of the number given 000 * 
M Root increaſed b4-c=216, which is the true Root ſought. 


II. Eduttionof the leſſer Root by Devolution. 


The Homogeneal Number given ] 2441 Go 
b b=a2 | aps 
3 ffb 104832.0 
, . —- b b n_—_—— 8. O00” 
; logazs 
SubftraQt : | 1040320 
Remains of the Number given Tall 4203840 
'The Root increaſed and decupled b=20. 
=% ff 524.16 | 
by —36b . .1200 
Diviſor. 51216 
'The ſecond fingle Root c=4 
ffs 209664 
—3bbc . . 4800 
—3b cc ©....,.900 . 
mma CC @ © th 
+ 203840 _ _- 
Subftract 203840 - 
Remains of the Number given ©0D 


The Root increaſed b4+c=24 
Where- 
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 LLGEBR A. 

Wherefore 24 is the true-Root ſought, as may be'Þroved by re- 
compoſition, as hath been ſhewed before. - -- | 

So this Aquation js explicable by two Roots, that is, 216, and 24. 


"Ve. 


pl WR 4 5 
FN | - 


VIET A, Lib. de Recegnitione equationum, Chap. 18. Prop. 2. ſaith? 
That in the Aquation — 4 4 4+f fa==g gg, the Cocfficient ff is 
compoled of three proportional Squares, and the Homogeneal g gp . 
is made by Multiplication-of the aggregate of the two firſt, or the 
two laft, (for all is orie) into the fide of eack other, and the Root 4 
may be rhe fide either of the firft of third. This (or the fame 
in ſubſtance) ſaith that Noble Author, And it is evident, for make | 


c cl 4d deb bill =f f 
And put c=4 Re 
Therefore cc c4-dd cFbhe=co cd d ibbbbe 
Y Or put h==a 
It is þ b þ4-d d bc c b=b b b==d4d b+ccb 
Both which are -manifeft. 


COMPENDIVM 1: 

Henice if rtiay be ſhewed, thateither of the quzſititions Roots, 
5s , being found and called c; the other Root e may be found by a 
Quzdratique Equation only. | For ſappoſing 

ee-ce=ff—cc, Then 
It is ee+c e+co=ffe 


|  Andec! cell eellf/ Fuclide6i2J.,, 
But by conftruftion cc/ 4d// bb/M, - And ec+dd+b b=ff. So 
then b hb=ee and þb=e. | | 
But it was ſhewed before that b might bea Root of this Xquation 
—=a24+f f a=g £ g And therefore e alfo' is a Root-of the ſane, 
and the Compendinm is proved, "< 
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Example alſo in Numbers. 


In the laſt A-quation a 4= c=46656 
And ff=52416 
From which take c c==4.5556 + 


B Te | 05760 | 8 | 
Remains ff—ccm==5760 I 
»g -4 But ece= 576 
6. : And © Ce=5184 
1 | $760 | 4 
The Sum is ee+c e==5760 'F 
| Therefore ee-4-ce=ff—cc, Which was, ©. f 
In the Zquation —aa a4faa=gge, the Coefficient f is com-' 4 
poſed of three proportional Lines, and g gg is equal toa Solid made [. 
by a Square (whoſe fide is equal to the two firſt, or the two laſt) '* * 
multiplied into the remaining Line; And the aggregate of the firſt: © 
b, and ſecond may be 4, and the aggregate of the ſecond and third þ 
A ſhall bee Put 1/ 27! . 4/// | u 2 
3 And ſuppoſe —4 244-7 44=36 | | 
Then a may be 3, and e is 6. Vieta, de Recognit. Cap. 1%. Prop. 6, 
COMPENDIUM 2, 
i» And: therefore the Root z found, and called c, the Root e may be 


found by a plam Zquation ; for ſuppoſe the middle proportional y, 
it is f—y—cl gf lll, - _ 

And fc—c£y—ec=yy Or, yy+cy=f c—cc. _ And" making 
fe—cc=xx, it is yy+e3==x x- * And the Root y being found by ; 
the firft- Rule of Chap. 2, It is laftly (making c/ yy” 4d) 54 
d==66 | F 

I will here add a few Rules (grounded upon Mr. #arriots 5.Setti- 
ons) by which the Reader may eaſily perceive the Fabrique of 
>  AFAquations, their Roots, increment and decrement, Multiplicatt- 

E:, — on and Diviſiqn of them, and their Number m any Aquation as 
d.4 followetl. 
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CHAP. IV. 


RAPLB. 1; 


| Very A-quation being compoſed of ſome known and ſome unknown 
EÞ quantities bath its Original by Roots compoſe1 of a quantity 
known and of one other quantity unknown, and theſe Roots Multiplied 
rogether produce certain particular Members with 4- and — reſpe#tvely 
ſigned (for in every Aiquation both theſe ſignes are preſent) which order- 
 1y placed make up the /Equation, As the Equation 4 4—ba—ca 
——+bc =o. is made by multiplying 4—b =o by a —c = oo. And 
becauſe it was at firſt 4—b =o therefore 4=b and the Like of 
c. And from hence -it follows that" where the firſt term (or higheſt 
power) in a quadratique ZXquation is figned — there the Xquation 
hath two Roots, as here by Sabftratting on both parts ++ 44 — b 2 
—c 4, the Aquation will be 66=— 2 a+ ba, 4+ ca, and mult 
have 2 Roots. FT | , 

I. Theſe compound quantities ſo multiplying I ſhall call Binomzals, 
whether 4 ++ bor 4 — 6b, not having any need in this Treatiſe to 
diſtinguiſh betwixt Binomials and Refitluals. 

2, The Aquation 4 a—ba4-ca=ber, It it be, 6<c. put 
c—b=4. then the Zquation will be, + a4 + da=bc,and is of 
the firſt kind mentioned in Chap, 2. but if it be þ> cpnt b—c=f 
and the Aquation will be -42—f4a=5cand is like the ſecond 
ſort in the-ſame Chapters 

The Original of the Xquation 44 —ba+ci—bcm=o here 

_ propoſed}, is + 4— b = o multiplied by a +: =o, that is 
a =bbya=—c.  Thiszquation hath but one true Root, wich 
is b, and one falſe, which ts c. 
3. By this which hath heen ſaid it is plain that ſome z#quations 
kave as many Roots as Dimentions, ſome notſo many, but nune can 
; have more ; for the number of dimenfians being the ſame with 
 thenumber of Multipliers (if all,diverſe) can be but all Roots. Nor 
can the zquation be divided by any other thingthan one of thoſe 
Binomials by whoſe Multiplication it was made. | 
. But if the Multipliers how many ſoever be ſtill the ſame; there. 
can be but one Root. For let + 4— þ =o be Multiplied Biquadrati- 
cally , the produtt is +-aa2a4—4baca+6bbaat—4bbbat 
b þ þ b. where it is plain there can be no orher Root buth, TI mean 
none greater or leſs than it ; becauſe in truth here are. 4 Roots» 
bat every one {ingularly equal to. 5s ESR 
For if there may; let it be 4, and let 4 be greater or leſs than þ, it. 
imports not; which. And ſeeing 4= a, Subſtitare d in the Place of a, ; 
quite | thropgh .. the Aquation , it will bs = "7 
oa "T2 | dddd 
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4 > b, or elfed <F, is at the firſt light jmpoſſible : Fox the difference 


between the + and —is always equal to the power of the difference | 


between b and 4, which power is here a Biquadrat, therefore {= 6. 


 Andagain ſeeing this Aquation may be derived bv putting 5'equal 


e094, for ſubſtituting 5 in the place of {quite through, It will be 
+ 2bb bb + 66bbb=4bbbb 4 46bbbb 


' Which js manifeſt, therefore again b=4, which is contrary to the 


ſuppoſition, therefore 5 is the only Root of this Aquation, for in- 


- deed, the Equation propdſed being made only of multiplications of 
' #— b=0 cannot be divided, that is reſolved, by any other Bino- 


mial then 4 — 6, of which it was made, 

4- Hence it is that the laft term in-every Aquatjon may be called 
the Homogeneal,” becauſe it is naturally made by multiplication 
of the Roots of the Aquation, though the Coefficients in ſome or- 
dinary Zquations are diſguiſed with other Charadters, which hap- 
pens by Addition or SubſtraQion of them, to reduce the canonical. 
Aquation- to fewer Numbers, whereby the redundancy of the 
Signs + and — is to be taken away, this is to be ſeen above in this 
Rule, where the Xquation | 


4+ 2#4—ba+ca—be=o is reduced to'4-aa4+da—bei=mc, 


by making d=c—b and 4aa+ba+ia—bcicm=o0, reduced 
to +a4—fa—bec=o, by making b—c=f ; 


Where the Coefficient” d or f, is.not a part of the Homogeneal 


bc, but a difference by which bis greater or Jeſs than c: By help 
of which difference, the Zquation which conſifted canonically. of 
four Members, hath now but three. | | 

s. And this Reduttion js uſeful, for as M. Des Cartes ſaith, and 
which may be ſeen true by the way of Multiplication above ſhewed, 


every Aquation hath ſo many true Roots as the Signes + and — 


therein are changed, which in the canonical Aquation 
+44 —be+cia—b.m=o, arechanged three times, whereas the 
#quation hath not three true-Roots, but one true and one falſe 


that. is þ and c, and the common Aquation reduced changeth the | 


Signs but once, that is from 4-44to— bc in the former; or from 
4-422 to —fzin the latter; And from' thence it may be known 
that the Aquation hath but one true Root,' The like conſideration 
ought ro be y others. - | 
© And whereas the faid Des Cartes doth often mentiqn falſe Roots, 
it is to he noted that ſuch are leſs than nothing, as + « +-b6==0 : 
Or +4=— 6, and if any true Root, as n oe c=0o be multi- 
plied by this +- «+5 =o, , there will ariſe an Zquation 4 24 
+ b4—c 4 — be =o where the Sign + follows twice, the'Sign — 
twice, 'and they are once changed, which ſhould intimate (accor- 
ding to Des Certes) twofalſe Roots, and one triie ; For he ſaith, So- 
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there are; this Xquation therefore muſt be reduced, by .maki 
b—c=d if, b>c, or elſe if b<c then-make c— b=f, fo it will 


be either aa4+dea—be=0, Or+ 44 —fa—8b' =0& Which 


confirms that which Des Cortes" faith of twice +-or —; Namely, 
that there are as many falſe Roots-in the Aquation, as +or — 
come twice'together, and ſo -tnany true Roots as + and — are 
changed. | 


And'where the Roots are all falſe, the Zequation is impoſſible, 


as 4--b=0 multiplied by a+ «=, produceth 2a4+b 24-5 a 
+ bc=o which cannot be. ' And thetefore when there Sg 
quation pretended like 4#4-b a4 8=— bc, preſent judgement 
may be made.- ; | "a, 


' 6. The ſame Des Cartes faith alſo that all the falſe Roots in any Z#- 


quation, may be turned to true ones,” and the true ones to falſe, by 
changeing the Signs of the ſecond, fourth, and every even term. 
And this: is evident, for of the Zquation &* — 24* +1924 —30 
4—87=0 by ſuch change is made +-#* +243 + 1992 +30 
2 — 8&7 =0 where the firit had three true Roots, ahd butane talle, 
the latter hath three falſe and but one true. This zquation was 
taken at all adventures, to ſerve tor an Example only, whereas any 
other whatſoever will do the like. | 


RULE 1. 


The unknown Roots of an /Equation. may be increaſed or decreaſed, 
by ſuppoſing another unknown. quantity + &r — the'decrement or jncre- 
ment, and of that Binomiabcompoſung the &/Equation as it was before of 

C 


 #be-firſt unknown Quantity : And if thy increment be put.equal ſu 


apart of the Coefficient of _ the ſecond Term, as Unity is of the dimen- 
frons of the-firs Term. (if zþe Signs of the firt and ſecond be borh 4% 
or both —) or if uþe Decremens be made equal toſuch a part of the ſaid 
Coefficiens as Unity 1s of he. dimenſuns as aforeſaid, (if the Signs of 
the firK and ſecond. Term be one + the orher —) then by ſuch indreaſv.or 
decreaſe of +he Root the ſecond. Term .of the Aquation ſhall be raken 4- 


way, and annulled. 
EXAMPLE. 


In the zquation + 44 4 +baa—bbc= o, the Root 4 may bz 
increafed by making e — q = 4, and upon: th e —q inthe place 
of 4 quite through the zquation, and thereby ſhall Ariſe a new 
#Jvartion ; E | Ie] 
+eece—3qeet- 344%—4444 =Þ44e 

2 ' q-ree—2bqe +bqqp=+ba: 
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' Which is equil to the former as you ſes agreeing in the particu- 
avry , and the Root e being found,” a maybe had by caſting away 
om e&. -N hs rs RS 
, And becauſe the Number” of the dimenſions of the firſt Term 
£441s3, if according . to the latter part of the Rule the quantity, 
6 be proportioned, by making 3/ 1// bY) q/! © then b=3 
and bee will deftroy — 3 qee, and ſo. the ſecond Term-ee wil 
be quite taken out of the zquation as is manifeſt, for the zquation 
ſo purged will be 4-eee— 3qqe+24qq—bbi=s And by 
SubftraQting on each part + 2 qqq—bbc having firftmadeb b c — 
eee—3qqe=ddd. The man- 
ſuch reduQion of Solids, fhall follow in the next Chapter. 

In like ſort the Root 4, might have been decreaſed by any quan- 
tity, as x, Which if it be proportioned to 5 as aforeſaid, would 
take away the ſecond Term of an zquation, where the Signs of 
the firſt and ſecond Terms are not like ; as in the zquation 4 2 a a 
—bas—bbe=o, byputting 3x=b, and e+-x —=2: The Pro- 
blem will be pr. forging by making e + x the Root of the new 
#quation, as before was e— q, obſerving the ſame order in com- 
poſing the particulars, due reſpect had to the Signs + and —-, 
where they ought to be altered. ; OO 

The former reduced zquation 4+ e* — 3 94qe= ddd might be 
further reduced (if need require) to + ei —bqe=4 4d. 

- #. NV-T £ 


This augmentation and diminutiort of the Roots in fuch manner 
as to take away the ſecond Term of any zquation, is of excellent - 
uſe in ſuch #quations as have three or four dimenſions, and cannot 
by any diviſion with any Binomial made of a+ or — ſome other 
known quantity, as b,c, or the like, be reduced to fewer dimen- 
ſions, whereby it is certain that ſuch an z2quation is Solid, and can- 
not by any artifice already, or likely to be invented, be reſolved by 
Ruler and Compaſs, but by any of the Conique Seftions it may; in 
this caſe it is either neceſſary or extreamly facilitating, to take a- 


way the ſecond Term (if there be any) from the #quation, as ſhall 


be ſeen hereafter in its place. 
RULE 1IT1.. 

The unknown Root of any /Equation may be mulitplied Cor divided + 
by any known Quantity multiplying (or dividing) the ſecond Texm of the 
Equation by the ſid Quantity, the third by the Square, the fourth by the 
Cube thereof, and ſo forward continually in this order, as often as there 


are Terms in-it, having fird aſſumed another unknown Quantity, ſo mul- 
' riplex 10 the ſaid unknown Root,” as is required. . PTE 
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EXAMPLE. 


Io the Cubical /Aquation 4a? +baabcoa—bed=o: Let it 
be required to-multiply the Root &@ by 4. | | 
Aſſume e=4 4 and write 
eee+-qbee+Ii6cce—64bed=o0 
Which is an zquation, and the Root e is/Quadruple to a, as may be 
proved thus. : | 
| Put. a=4b=3c=2and d=21+4 

Then © a444=64 

baa= 48 

cc4=16 >But be d= 128 


In all 128 


Therefore a? + baa4-cra—bed=0 
Again, Put e=16 Allelſe the ſame ftill. 
Then ' | eee=4096" 

4bee= 307 
16c ce=1024 But 54 bc d = 8192 


In all 8192, | 


Therefore e? 4-4bee+-16cre—64bed=0 
And e=16==44 which was to be proved. 


The utility of this Rule will appear in reducing Zquations af- 
feed with Fractions, to whole Numbers, by multiplying the Roots - 
by the denominator or denominators of the Frattion, for by ſuch: 
means the Coethcient of the ſecond Term is multiplied by the ſame 
as before, multiplying 4 by 43 nwltiplying alſob by the ſame Num- 
ber 4. And many times by this Rule 2quations may be freed from 
Surd Numbers alſo; eſpecially if ſuch be found in the ſecond Term, 
as is eafie to be ſeen by trial, for if there be an zquation fo affeRed 


z,  ASaaa+V Baa 22a —4)2=0 
> i ne gr Put e—y $8=4 fe ERR 
i Andwrite eee 4+ Fee gte—128=0 
f - : | Sd the Surds are yaniſhed. | 
But if yet it be'required*to avoid the Frattion 97 e, then ms re 
y$—=3e. And multiplying 8 by 3, 9+ by 9, and 128 by 27, there 
will be a new third #quation. OF. 
+TI9J 


” 


OE 
30” 


330 : £LGE B*R- A. | 

F999 T2499 7+ 875 — 3456=0 7 
Which conſifts of entire Numbers, having one true Root which is 
9; and the Root" of the middle zquation was 3,” which is the third 
thereof, and the Root of the firft zquation was'2} 8 And now I 
hope this Rule and the uſe of it is-plain enough. 
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It may be noted, that if the Surds in the ſecond and laft Terms of 
the firſt xquation,to wit, 44 a+ V 8244+ 244 =4 v 2 had been ut- 
terly incommenſtrable, the reduttion had not been- fo featible. For 
although 4 y 2 multiplied by the Cube of y 8 that is by 8 y/ 8 pro- 
duced 32Y 16. which isequal to the intire number 129, yet if it 
had been 2y/ 3 or2y'5, or any ſuch primes to be multiplied by $ 
/ $ the product would have been 16 y 24 or 16 y/ 40 though this 
laſt may (by the note after the ConſeQary in Chap. 5.) be reduced 
by.multiplying it again by y 40 unto the intire number 640. Ne-/ 
vertheleſs this ſecond multiplication by a Surd, renders the zqua+ 
tion inexplicable, at leaft by the precedent Rule. 


NOTE 1. 


It may be further noted, that if inſtead of e = 4 a one woiild pot 
e=f lines not being ſo liquid as Numbers, the zquation would 
then be'ece—fbee+ffcce—fffbcd=0 increafing the di- 
menſions of the leſſer Terms, for remedy whereof three lines are 
to be found in proportion one to another as are the magnitudes 
Fb. ffc. fff b. of which let the firſt line be ſuppoſed to contain 
Unity as often as the ſuperficies f b doth (for which purpoſe Uiry 
muſt bea line ſet, and agreed on before.) The Names of theſe lines 
when found may be called g, b, k, and the zquation may be writte 


Seee+gee+bee—tkbem=o. | 
N 0 TE 11. 


But it is again to be noted, that where the lines 7,b, and c, are * 
commenſurablein length the three lines &, b, g, may be very ealily 
found, for then they may: be ſignified by Numbers and if f be put 
for Vnity then ez=4 and the work fruftrate, but where the aid lines 
are incommenſurable in length this Redution is always hard if not 
impoſſible : For theſe incommenſurable lines do moſt commonly 
4 pre ent ſuch Surd Numbers as cannot by any Reduttion be com- 
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| uy -Auition 244 36ba=2cce, 0r any other like it, by pus 
ting rh 4d = 4 "may #8, be brought to eeemccrd-d dd 
Qr if. Tr es =#0c, w lefty, if c<b.rhen #0 ecexccet | 
V — dddddd:t Which lat may be called an impoſſible Equation. 
Put e/- bt Wd 5 And becauſe 4 is equal to the ſum” of 


e 
, ef. 5; 
the Extreams; whith are e4- —— therefore, | 
| From thence it will'bs 4 i : 
pee ppbbet rect OT 


—==- 444 


cce 


— IE 


And — 3bbet —3bbbbee | 
ſo mt =— Zbba 
| 


eee 


Therefore rejeftin s the contradiftories, and multiplying all by ee, 
it is, +e* +65 =2c?I I, 
Therefore + e® —2cco6d =—bbbbbb. | 
And +ef —2c0 0) pif=b+f—bf 7 C 
Therefore, (for. e3 —c* =l/ 6® -25I Ib 5) 4 eI=cco+ 
If now in the fixft caſe c be greater than b, 
_ thenput cf —b®=d5, ,' "1, VEG 
_ ThenJit will be eeecee 4+ dddddd That is, eee=4c0 
+ 44d Which is the Xquation'promfed in the firft caſe,” ' /. - 
— Secondly, If b be equal to'c, then'c® —b5 =0& And it wilkea- 
fily follow, ſeeing (as is ſhewedaboye)' that e* —<2 c3 _—_— wal d 
therefore the Root of ite} =cI =o, that is eee——c cc the ſecont 
uation pixfcribed, 7 0 & PEP, 27g ng HR 
Laftly,” by the third caſe, ſeeing c is 1eG thin b, . on 
Put cooeot—hbbbbb==<dttdddds .. EI 
tion Pre-; 


Theti it will be eeex=cco4+-y,—dddddd the 9 
ſcribed in the third cale, and (becauſe of the inexplicability of 
<= d4d444) inipoſlible, | | Ea. > 
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COMPENDIUM. 


Whereas Mr. #erriot faith Propter V — 4* inexplicabilittem, ©. 
The aid quantity — 4* is not explicable becauſe — 4® ariſeth by 


nuſtiptying + 4 by ——4? betwixt-which two there is no mean 4 


for no one thing can produce 4* but:d* only, and — 4% is not pro« 
duced by 4- 4* or '-— 4? becaufe by both, this therefore may ſerve 
for a Compendium to fave labour which might elſe be loſt, in ſeeks 
ing that which is impoſſible to be found. | 


NOTE. 


I uſe b* for 65 bbbbb, and b4 for bbbb, and b3c? for bbbeo os 


and' the like, (as Des Cartes hath done) only for abridgment, as in 
the Definition of the Powers is already ſhewed. And coo ++ 
Vc5 — 65 With that line over to diſtinguiſh betwixt V cf = b* as 
one quantity, and y c* taken by it ſelf and — b* taken apart alſo, 
for by ſuch miftakes may great errors ſucceed. | 

I will add no more Rules, theſe 4 may be multiplied by any one 
that doth nor find theſe ſufficient for his purpoſe , at his own 
pleaſure. 
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CHAP.-*Y: 
Of - Reauttion of Solids. 


r JAving ſpoken in Chap.-4 Rule 2. of making bbc —29q9q 

-—=4dd, and in Kale 4. of 5 —b* =dddd4d, I think it 

not amiſs here to ſhew how ſuch Addition and Subftrattion of Solids 
may be performed. | 

And it may be noted that 444, is for brevity ſake there uſurped 

for g g c, or ſome other ſolinomial reQtangle Parallilpipedon, equal to 

( - 


might be done which. here I-will not ſpeak of. 


Now therefore ſeeing b = 3 q as there it is,' the #quation may 
be written O74 | : 
9qqgc—=2qq4q=ddd, or rathet 
$44 244{DZ8&% 


Make 


> 1 


reftangle Solid bbc — 2 q qq, for if this Binomial could - 
) be given in a Cube, asis: 444, ſorhethingelfe 
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Make _ ==f, therefore 24qq==2 q fc, 
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| F | | 
Secondly, make 9 qq— 2q4f==gg, from thence it is plain that 
bbc24qq=zg28t, which was firftto be done...  - 
Thirdly, to reduce cf — þ& jnto one intire Solid, though not 
" into a Squared Cube as 4*, as is uſurped by Mr, #arrios for brevity 
in writing, or facility in reaſoning, -Fag, 100, ſuppoling that done 
which cannot be done by ftreight lines and Circles hitherto, - 


Now therefore ſeeing.c* — b* is produced by multiplication of 


cce4->bbb into cor —bbb, 
cc bb 


Make Aw f, and — =p, and f+g=q and f—g=p, 
hb 


c 
therefore bcf=ccc, and beg=bbb, and beqzcec + bbb. 


Secondly alſo b-p—=c:c —bbb: And therefore bbecpgu=ccecee 


. — bþbbbb, which was ſecondly to be done. 
| Example in Numbers, 


Put b6=2 and c=23; Then ccc = 729, and $bbbbb==64, 
and the then ccoooo —bbbbbb, that is 729 — 64== 665, which 
is produced by multiplying 27 + $ by 27 — 8, thats, F by 19« 
Now make f==2, and g=2, then f--g== 55 = 4, andj7 —g= 


665, | Perry | m9 fo 

Moreover, if -you make pqz=x x, the-Solid .is further reduged 
to b be cx x, which although-it-be not a Squared:Cube, yet.it bath 
a ſquare Root, namely bx, which may be of good uſe in many 
caſes to reſolve Aquations into- Analogiſmes, of which kind. 0 


Demonſtration, by help of Zuclide 6. 14. ſome notice is taken he- 


fore in Chap. 2. 


N 0 TE. 


' _Thethree Caſes of the Aquation a3 —:3 6b 4== 203, mentioned” 


in the beginning of the fourth Rule of the lalt Chap. are called by Mrs. 


Harriet, the firſt Hyperbolical, the lecond- Parabglical,.. the. pore: 


Elliptical, "becauſe of ſame finiilitude between them.and thoſe 


ons, of 'which three Cafes, the firft-is reſoluble by a Copique Setti-, 


on, the ſecond -bya Circle, and.the third not at. all. 
Muttiplication. and Divifon: of Solids is altogether as caſie ag Ad-. 
dition-or- Subftrattion, for if one would divide «cc by »þ, make 
Cc | OX Gp | 


—= x, and again make -—+--= 7, and then. £is the Quotient, 
þ h We” 
re quired. - tu 2 Example 
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3; =p. * Andbcq=35, and bep= 19. - And: laſtly bbecp gn 


i x4 


5: > - 
T2 7 


Example mn Numbers. 


cee 


{Put 6=2ande=3, then —— =6}, to find which-make 


ce 0X "Fee 
w—_—_— » then ex2=?2Z, and — == =2= ——=6}, 
x” F,7 t - - ; - fe 


as it ſhould be. 
coee 
Again, if cf ſhould be divided dk b, it is NOW —— = to and 
bb 


Eee 


multiplying by 5 it is rs. =b7- 


cF 


Again, multiplying by cc it Is F =bcct, and becy is the 


Qyoti tient required. 
But if it be required to bring the uotient to a Biquadrat, maks }, 
b3z=dd, then cedd=bect and make c { =ff, then the Quoti- 
ent will be ff t- 
Multiplication is naturally ſo cafic that there needs no more be 
aid of it; than what hath been ſaid already in Chap. 1. 
. \Now, of Zquations confifting of 3 terms in continual proporti- 
on as 4%4- b b aac, or ſecondly a® —bbb a? = 5, or laſtlylet 
t be—42* + bb bb a*=c8, let them firft be propoſed in Num 
as a* 4-224=24, if by Rule 1.” of Chap. 2. it be wrought, 
It will be found. 25 — 1=44, and 44=4 Or a=2, 
_ Otherwiſe if the Square of half the Coefficient be added on 
both parts, then 
44 +bbae+1=25; 
And their ſquare Roots alſo are equal ; that is 42 41=5 and 
£4= 4 0r «=2as before, and the atter may prove the former. 
\ 2. In the ſecond, let it be rk IO&44= 459 add 25 to each 
. part, then it is 
2 aaca444—lo444Hh- ——— 
= Now each part of the Equation is a Square and their Roots alſa 
Cy are equal, that is 444 — 5==22, thatis 444==27, and 4=2. * 
' 3, Laftly, If — 8® +700 4* = 46875 from the Square of 7*2, 
M . that is, from 122500 take the Homogeneal 45875, there remains 
& ' © 75625, whoſe ſquare Root. is 275; And either [350 + 2755 O84 
EG, ATTY that is either 625 or 75 1s equal to 4444, and a= 55; 7 


4 q- 75 = which Charatter V q q- ſignifies: the Biquadratiz 
t 
{311 Rog! Karl 
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NOTE. 


The firſt and laſt of theſe three Aquations, may be done as well 
in Lines as Numbers (by the ſaid three Rules of Chap. 2.) and fo 
any Zquation of 4, 8,16, or 32 dimenſions, but Zquations'vf 6, 
12, or 24 Dimenſions, cannot be effetted fo, becauſe there is ever 
one. or more Cubique Roots to be extratted, which without two 
1neans cannot be done. | 

* For if it may, then I ſay, that two means between any twolines 
may thereby be found, for in the: ſecond; Aquation af. —þ6 5 424 
ES (Y | oy. 8. *L@G = Wes 
=c* by Rule 2 Chap. 2c +3 b*'is a ſquare, make _ ==4, then 


. bd=cc, and bb dd=ct, andbbcedd=ctececc, thenmake Lu 
; 4 5 EA : , 7. | ; : f p 
= 5 =f, therefore fe = bb, and fcb4 = 5,4, Now becauſe — = 4 f, 


make þ = 4 f, then fccchb=4b&, E IO. 0. 
Make fc=11, then cobb11==4b®,” Again; make: bb + bb 

=mnm, and'dd+11=nn. And then:it will be ..ccmmmnn= 

bbecdd+cchbll, that is, B27 7, to the ſquare Rogt hereof 


emy, add 1. bbb; Thus make 1 —=py then mp=2.56, and 
| | 5 WH LR | 
bmp=4 bb, Make — =q, then mnqz=bbb, Laftly; 


7 
make c+-q=x, then it is cmn4 1bbb—=mnx=aaa, by Chap. 
2+ Rule 2. Now if m, #, and x be proportional, then the middle- 
moſt is. equal to 4, but that is uncertain, and cannot be made 
otherwiſe ; But by making 77 =m2 it will he rr x=atand 2 _ 
then be the leſſer of two means between r and x.if r < or 
greater mean, if r>x, And fo if r and x had been given. and 
required to find 2 means between them by REETOgr Ain ordetly, 
one might come to the ſaid Fquation.4® — b bb a4 a=c* of which 
if the Root & be found, two means zre alſo found between r and x 
which was to be proved. Phe 3s. | 
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CHEE 6. 4 
Of Sard Numbers. | 
LULL. GS. $ , 


He ſfquve Foot 00: of any Number being multiplied by the Number, 8. 
; produceth rhe ſquare Root-of the Cube cf the Number, : 
*3 %- 7 4 multipliel - bs product. 4 A. boy 6x = 4a, for 
ES Equimulttiplices they /w equal, as © namel 
E- _— multiplied ftill by y 4, the Produt is a 44, chat. is T 
And if V 444 be multiplied by y/ 2 it produceth y aa a a.that is a4 
alſo, wherefore ay 4=) 444: And therefore 3 V 23'= #27 either 
of which i is the Cube of y 2, and the like of all others, 


RULE il. 


Surd Numbers are multiplied and divided like whete Numbers,.. the 
Produl retaining ſtill the Charafer of the Rooz. | 
is, / 2 multiplied by Y 3, produceth y. &' and fo of all , 

others. I F 


- | RULE 1. y | 
A Rule for Squarin Binomial Surds. | , 


Multiply the Quant to which the Sign / belongs, into the 
Square of the cient; and the Produtt is the Square required. 


Example in Numbers. nz” Eg 3. 


If — FAR 2V 7 bere required: Multiply 7 into 9, the Pro- 


/ dud is 63; the Square requir 

* Or, it the Square of 4 9 be demanded; 9 into 16, the Produft 

&) 3s 144; Which js the Square demanded : The like of all others. 
* And this ſhews, That all ſuch Surds are commenſtrable i in Powers. 


: Ss + - 


Where I fhall have occaſion (if any be) to ſpeak of a Cubique 1 
RON _ fign it thus, y c. and the Biquadratique Root thus Y q q» 1 


RULE IV. > 


To. multiply, divide, add or Subſtra# the Roots. of Surd Numbers,” 
Jam firſt of M U L- 
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MULTIEPLYCATION.| | 
* Kefides, that which hath' been (aid. in tle laſt Rule abvye, theſe- 
Roots of Surds'may be multiplied and divided, and knewn by other 
names, ſo as 'ſometimes'the*Produdts, or Quotient ſhall be rational. 
Firlt theretore any 1quare Rove donbled 'is the ſquare Root of the 
quadruple, as RAS hs +, | 

2 5=vV 20and2V20=v 8. - 

3Y5=45-41 551 89.5 5=V 125: 

2Y 10=v 40. 3V16=V go. 

4 10=y 160, and5y,10=v 250, Ge, - 
infiaitely till mutcipiyiog the, Numerator, 2; 3,4, 5, ©c« into it 
ſelf, and the produtt irito the Surd Number, as if 3 10== go, 
it ariſeth from 3 times 3 into the'Surd Number Y.10; And the like 
of all others whatſoever. 2 F217 Je 
- For put V4=V io, to be multiplied 'by another Number, as by 
a=10o, the produtt is 2 / 4=10Y 10, Which by the firſt Rule 48 


LS 5 s. £2 
* 6, IS 
T7 _—_—_— 
by a 4 


£8 10=)V 90. fe 4 | 
And it is plain, that if arty Root be multiplied by  __ 


[> Sedecuple: | 
 \ Vigintiquintuple, | 
6 ;- -Jtrigintiſextuples,, . 
And fo forward infinitely, according to the proportion -of the 
Squaresof the\Multipliers. . + » th Ma vE-31 M0 
Alſo by Decuplation, as if 5.5 == 125, thens /40==) 1290: - 


Or if av 4=v:64 then 4 / 40=V:640, And: (as:above) it 4 vV 


19 = 6g one's 0 FO | F 7 49% 
Alſo by Subdecuplation, it 2} ig2=y' 40, then 21: r==ny 42 
Orif 5 Y 20=V 500, then 5y.2=1 50; And (according to'that 
aforeſaid) 3 37 =v 333, and 3. 36= V 324, that is, the ſquare' 
Root of 3 times 2 times 36. ; ES os 
And this may often. be of uſe, not only in Numbers but Species, 
and is therefore to be had in memory by him, that-would be ready 
in Multiplicatign of Surd Numbers, or Surd Quantities, | 
' Furthermore jt may be tt{efulto remember that in Retiprocel Surds 
a5'4v/ 5 and 5 y-4 theſe two have that Proportion one to atipther as 
4 hath to a'meanbetwixt 4 and's. oO 
As far Example 4 y 9 hath that proportion to gy 4 as hath 4 to 
6, which" is a mean betwixt 4 and 9, for 4/ g=12, and gV # 
=18,. 
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—18, but 4/ 61 124. 18/1. ety | 
PRey; eval! a! vac! for multiply. the. Means, itisaev « 
_ | and milltip! ly, the Extreams. it Is bf ace, and divide each of them 
by 2 the firit js eV 2 the other is V2ce, but by the former part of 2 
this Rule ey 4=y) ace wherefore t 2s proved; ®; 


CONSECTART. 


"0 - Henice it is evident that Roots of themſelves ine ice may be - 
4 ſo multiplied as the Produtt may be rational : 'For i © V 20, be mul- 4 
tiplied by 4 / 5 the Produ will be 4 y 100 = 40. 

For '2Y 5=/20 and 2V20=y 80, therefore 4y.5=v 80, E | 
but y/ 8 pOLIe by 20 gives V 1600=40,. * 

T need ſay nothing! of: Divi, for that is no more but by the ame þ * 
ſteps to RRck again, as V/ 1600 divided by y 8 Quotientis y 20. - 7 Þ- 
And {o.of the ee) which hath been aid in Multiplication. 2 7 


NOTE 


Theſe things being ſo, it will not be hard-to find nie Kanther 
to compare with any Surd Number ſo as to make that work ratio- 
nal and Exprimible which ſeemed fot ſo 2 For there is not any Surd, 
Number can be given which may not by ſome multiplication be made 
2a rational Number : For let it be 5,v 7; v 8, or any of theſe as 
V/ 7 multiply it firſt by y 7 thatproduceth 7, but multiply / 7 byany _ WF 
ſquare Number whatſoever, as by 4 omitting the SignV, it gives 28, = | 
than again multiply 7 by V 28it produceth y 196 = 14. 2 

: For this is # one as to multiply one Square Number by another 
which muſt needs producea Square Number. 

F, Soherethe:Square Number 4 was multiplied by 7 and after by 7, 

WE chat i is by 49, which multipliers cannot produce any other than z 

3» , Square Number, to wit 196 Errclid. 9. 14 

"And whatſoever hath hitherto: been ſaid of 4 oadratiques, may 
ſerve for cubiques alſo ; due reſpe& always had to the degree of | 

the quantity and Root, for any, y/ c. multiplied by 2. gives 23 

'- 8c. by 3it gives 27 Vc. by 4 it gives' | E | 
64) c. thatis 2y7. 8=y £64 and 
3) c.8=y c.216, and 7 
2) c.27=V c. 729 the proportion nm rncrealinig as'the 
Cube of their Multipliers. 


And the like conſideration had, this may be applicable t0 Bique- 
dratiquis, or any higher order. - 

And ftill whatſoever hath been ſaid of Multip] icatidn, ſerves iff a” 
Take Way for divifion allo. _ 6-0 


© + og _ 


= -/ 


_— 


4 and 


Sord pas val 


'F ſu der Gaps ja bys 
& 78 —as the Square R: lee to the Square 


ir wo" 

V- 2+ y $or SubfiraRed reftis 8 — y 2. 
- But theſe maybe added into one Sum, for ſeeing 8 i is quadruple 
to 2 therefore, 2 / 2-9 8. g's the Sum i is 3 2and the remain 


8 V2, Likewiſe the Ke | Surds oo 2=2)8, are capable 
z \ of Additiony\Subftr $a2ieh n, jon or Diviſion; for Me 
| ere being ad tha! oy ed, V 32, M 
E. plied Y 4096; divijed'/ / 47 but-fu Ither commenſurable 
i. nor reciprocal @ not be amalle oo = Sun: 
-And the Sum of the former At Tree / 94+ v 2 being already 
"4 3 reduced to 3 / 2 may be yet further peduced to V 18zfor 3 y 2 15 equal 
XN to the: ſquare Root of three titties two as hath been more than 


once ſhewed. 
And generally when the Surds given are denominated by Num- 
rs in quadruple proportion, as F; to V 8; "and Y 3toy 12, Ve. 

. the lefſer and the greater twice being added together; as 2 to 16, 

- or 3t0.24, the ſquare Root of the Sum is equal t0\the. Sum of the 
two ſquare Roots-given to be added; chat isj'y 2 TY vs F 18, and * 
V ng +V 12=V 27, 

| he reaſon is, / 1+ vV 4=v 9g, which 6 is 
leffer once and the greater twice, that is, as A 1 as the 11s 

-contained in the Y/ 4. 

Z - But if the Numbers Me-prime one to another,. they muſt be ad- * 
ded or ſubftratted by the Signs + and —, for theſe Rules reach 
not. to primes., 

And having faid this little to atquainÞ asare wont to. be a- 

”. frajid of tivns where Surds areprefent,  with' this which will 
render ſome things ealje which perhaps teemed hard, ard others 

| Which were hard, 16s difficult. I will now leave this rugged Sub- 
= ka, and recreat alittle with a few gafie Propefitions; the perform- 

' © ing of which may (ecve to recalls io Uſe and Pradtice that which 


bath been) ſpoken of Solids in the Chapter. 
DRE 04 CEN ICC FNTTOTES 


Ny right line being given, 
| 4 Refangic of ghe whale none of tity 
1 ed the orher por, in ſuch as © erm 
F I > Lora 


/1de if Intorwo pore ſo. tbe 
The perts; muy be ro rhe Square 


SUM is 


of the 


= 


lines given. . 
Let 


Let theright line giver tens 5 

The ſegment to be ſquared - EY 27 

Then the other es a Es 1-42 

And let the two lines givenbe. © ds * © 
Then bb— bat aa). "1: Stk 7 2! Þ Ek 
And raa=sbb—5$ba. per 168. Euclide,/ FS TH” Re Be x 
; rhe doin = T3 


Make — =d, and divide on) by Ln 72 
Then itis, 41 4-da==dth.. Make. th= 
_ laſtly iti eb+de=ff, "And 4 
Chaps.2. 4%: HERE bes” 

And if it had been Fa avehad the Refangle 4- or 
ſome other plain to have had am limited proportion to the Square ' 
4 a, the work had been a joft thi fame, with ſome ſmall addition, 
TL. 

To make a Scalenon Triangle, TY which the Baſe, Perpendicular, "Yy 
proportion of the other Sides ſhall be given. (1 account that the Baſe+: 
which ſubtends, the divided rg) 

- Let the ale. iven be.b, the EAT c,” and the proportion. 
| ther Es, aSr tos. 

Of which let # be the leſſer. . ; 
And for the lefler Segment of the Baſe put a: 


Thereforeby ſuppoſition, 
rt ll feccÞaad! focbbb—2ba+ad” 
So that the Squares of them arealſo proportional, 
- This 1 iS, ee 
rl $501, IE coo bb—2ba+ auht.. 
And by multiplying the means and Forres, 


EO 


2% 


(en Tt 
9 


crtemrr dep irrentne berdbegs 


q ss © RP 
Make ers — I 5 5 
bs | 
And divide al the Zquation by 7, Then it is, | 
x 4 4—1 db ear bans - 


Fe 


Secondly, make x-—=#2 =f, and g g=! 
Thenit is, f##27ba= Ir gp—xcc 


he 
% 


* s y bY / * i x 
3% o © R 
. CI fu $97 ES by. mn "_ 
a: >. ry an, F AN I ” 
x : 4 * ” 
= wot OR... 
> * 'v F oa C2 tf 
4 " Ju : - {3 
ny Y AE £ 4 TW : l 
- ” - P 
"7 { "4 % - % 4 C ... % of 
\h ide F a= 
- þ4 b ; ? 
* bo IN " + _ 
P_ ry £ x 
I i "7 4 
4 %; o « 
* w » . 


fBK-s 
1 - 


Laftly, adkeht — =; and bg—te= mm, 


The Aquation finally redr -ed will be then 2.4 + qa=mm, "oh 
6 may! be found by the firft Ry lefor ſquare Aquations, Chap. 2. 


PR OB NT. Mt 


Any Number being given, to find 2w0 other Numbers; Pu a aP the 
three may conſtitute a Reangle T1 rienple. 
| Unto the Square of the Number given add Unity, the half of the 
= Sum ſhall be the Hypothenuſe,-or from theſaid Square take Unity, 
the half of. the remain ſhall be the middle ſide. 
_ .. For let the Number given be a, the Square.is 4 c, to which adding 
Unity, the" Sum is xp. aps 1, the half whereof is 1. ##+ -; forthe 
. Hypothenuſe. 
Secondly, from 44 take Unity, «the reſt is d4——1, the balt 
whereof is,.- 4 4— 4.:for themiddle fide. 
-- But the 1 effer {ide (by ſuppoſition) IS de 
The Square of the-leffer fide is 44, 
The Square of che middlemoft i IS 44444— -: 44+ x. 


pr ——_—_—__ 


Aa 


- Both thoſe Squares od STTT 
But the'Square of- the Hypotenuſe, 44A oy z 56 H 
is equal to thele, that is, 
Therefore by the 48. of the fir f Eb ide "he Propoſition 4 s 
proved. 
> COROLL 4 KT, 
"Hence it is plain, that the two greater ſides of any ReQangle Tri- 
 anglediffer by Unity, for if two Squates differ by 2, their halyes 
differ by 1. 


NO T EF. 


If it be required to have all the three ſides in whole Narmbery, 
| thei the lefſer fide muſt beat odd Number. 


PR O'B. TV. _ 


* The + differen of the fe des cf a Reflangle, with the Areaand Diage- 
nal in one Sum, being grven in Numbers, 80 find out the Stdes, 2 
Ls 2- =, 


x _ 
atk og «+ k 
: ©," > 0 gf 2's p OE av 
2 "ROS I EIS wi vhs. NBR. 
OE Bp LOI, 2 PR ITT, IP 4 it, - Me 
*, CE Tet OG : 4 > 8 EO 
z MOINS x Y + <4, EEE 
K* , SH (2 Doo #4 I. ” 
4a, » wo - Ik P q 7 is ; 
*.-. ». + A Foe 
, " Te: 47 Is 3 "us b 4 
PA ES H-:D.7 
on ” " Vo 572 , I - 
KS OE, £3 © 
s. 4 -. 00 1 
ORE 121 . G £ A 


. : - 2 , j Ez FW 
+» 8 F 7 wh ON! L- hb! p PR 
_ * A , = £ "Re Ws 6% 
R : J>-.. þ EY x = E3S, < : a4 # ©, RAO. 4 hk 4 
k + 4 P © Ws & ge = 4 F % ad ye” o 4 > p : "i 
1 s . W ER - by 6. $2 45.4% % 2 So 
Ee ALIFCLC ” "LMI LIGHTS "Mo ED WF; 
, , FT 236 * x5 I De: RES 279% F A , 
2% OE as EE Ee at ng : 
n e ; NI © Ye dont, 'S - p 
RUG D714g0N7g 
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_ And' pt the lefler fideequalito.a.” | » 
_ * _» Then the greateris 2 1 OI Ns " LEES as ib 
008 two multiplied produce 24+ 7 «,; which is. equal to the 
And therefore 73 — #84— 74 is the Diagonal ; Pi 1 
The Square of which is  +- 5329 — 146 44 - 
- +2aaa+144a4a4+ br 
be  4944— 10224 | 
Which reducedand rightly ordered, Is 
\;Þ 4484+ 14 6449744 1022 4+ 5329 F 
Which bythe 47. of the firft of Fitetide, is equal to the two' Squares 
of the other ſides a, and a+ 7/Whoſe ſquares are 44, and aa + , 
1445 496: /F | | | 
I P19 + ain 14444 — 9744 —1022 4+ 5329 =244 
W 14437: 49% | | Rn 
If . That is, +4444 14444 —9g944—150364+5286=0.  »* 
bY. That is, —44 44 — 14444 + gg 445+ 1036 == 5280» SF 
| In which Aquation, becauſe 44 44 hath-four Dimenſions, and *Þ 
_ the Homogenea] 5280, but four Places, the Root a cannot conſiſt of % | 
2 more than one Place, or Figure, which muſt be found out by tryi S *S 
6 every one of the nine Digits, if need be, and will be found at lat | 
W” tobe 5, therefore the/ other ſide is 5+ 7= 12, the Area 60, and IF 
E the Diagonal 13. © 3te”'y | | TS 
2m» "But if £ had been more or leſs than 5 yet (except ſomething elſe 
lead a readier way) it is good ta try 5 atfirft, if it be too little then 
7, if thatalſo toolittle, then 9, ſo there will be ng need to try the 
even Numbers, 6, 8, &c. for if'5 be too little and-7 too great, it_ 
muft be 6, the like reaſon will ſerve for 8, 4, 2, ſo. that he which 
gueſſeth moſt unfortunately, needs not try above four or five Digits, 
«which js no great matter, the.like happening ſometimes in ſeekin 
the Quotient in plain Diviſionzfor no man is ſure to gueſsrigttat firft, 
: But that we may exemplifie this in bigger Numbers, where 4 
> may conſift of two or more places. . | 
AI t the difference of fides he 71 
6” ; he Area and diagonal together 1177. 
P Working as in the former example, there will ariſe an ZAquation 
Fhich being reduced and orderedas before, will be 
—4444— 14244 4— 2685 48+ 1672756 4= 1380288, 
And.putting bpe=4; * - 
Then the Canon of the reſolution will be 
—bbbb-—-gbbbc—6bbce—4bece—ceee 
— 142bbb — 425bbe —426 bee —Id42coe 


Ly 


k Ro: ; 
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Remains of the Nader given 


The firſt Root decuplate b= 10; 
— 4þbbb gyoeo 
— 6þb o660 
\ — 4b 0040 
+ b "42600 
— 426þÞ 4260 
—$5370b 53700 


Then -_ 105200 iba the — 


And”. © 41672796 isall the "if 
Diviſor + 620756 is thejr difference,” 
The ſecond ſingle Root c=3 
Remains of the ngmpber given + a 
—4bhbc BL” 
—6bbicc 
—4bcce 
— oF c c 
— 426bbc 
—425bee 
,—I142CcC 
—»5370bc 
— 2685cc 


O41 


= 
F- 
= 
C 
{ 

& 

v* 4 
33; 
h oF 


*t 


167276 6 = 501829 
All the — being 373800 


| m———__——_—_p—_—_——— 


The difference is 4- 128028 


* pamely, 71, be e added, the mi Alef | 
- - "Again, if to "that middle fide 84. bg 
- mulaofa right angled triangle. is 


 * $45 V5. "#223 #30 
he .Superficies of this Triangles half the'Þ | 
«For 34 multiplied by 13, gives 1ogafor th Arca ofthe Rediangle, b 
o which adding 85 the Diago 1, compoſerh * te Nooher 1177; 
? ET in the Prins FW hi  * - eg 
Iv iter fdes air, ny [Reta le le Triang le, 355. 
ty (as by the forni ary he difference 
; the two leſſer tides being: given, erm, difference betwixt .. 
ry two fides'isalſo given. 
. So that putting « for the lefſer fide of the Redangle, the greater 
"I I's Eo a+'71, and the diagonal 24-72, whoſe Square is + 444+ 
= ,  1448+5184, to which the two Squares « of the ſides, being aa+ 
Bo 84+ 14247 5o4T, are equal: Thatis, 
2 6-7, 142 4+ 50, TI1z9 144 e— $5184 
ing from cach part 
aa 144.44- 5041 ; 
; There will remaitivÞs ag— 24=143- 
Ang 4 wil be found. 13, by the ſecond Rule of Chap. 2. 
RE, 5 V M. P, 3” wo .- 


it hath | b been ſhewed how 
RPO! anc tion the remainin 
peer 4 thereto be ne ary, 'of an Acute-Angled Triangle, in 
which the Perpendicular falls withiy =: Triangle, 
Now therefore let it be otherwiſe 


ty 


ES 6 
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Ko o al \ » 
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x b, 
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Kt 
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4 
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"45 ha 
be 


{=7, af Get ahenk 
Segr 4% iT the bl 
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And it may be'noted, that if from eand' {the etids of i 
ime 4b) be drawn other binaric Lines, how many ſoever, fo as Br SE: 
hold the ſame proportion, as a jth concur in, other” 7 as 0 


6:18, &c. Thole Points are- Al's jnhe circumference of a 
W ole Center. is in the line « þ, ptgduced towards.g 0 BP) 
- For upon 2 bdeſcribe the re tang) Fe whoſe "rad ids bpt 
may be-as 5 or f, and divide the Angleee into two 
the right line c x, and draw.oq rang ne to ac 0s 
gle x:q=90 —*ce. likewiſe ; the Ang! PU: 
bur x<b—=xc 4 therefore x eq= 4; and eq 
ng becauſe of the de « f 
ag cq H bq/#!. poker hs 
ow bo ppolition. ag / bg! PR, 
TIRE by compoſition all 9, .it 
Xx 
Fur 417 belt ag/ he A , 
And #9/ bq” aq! xglh. | S041 h 
Therefore a g/ bg! ag 4x9": #9491." SHOT RES 
And therefore ag=4q 4x9. Andxqueg 4 
But it hath been prove that x q=04«. 
+, Theretvre Xq=69=gt- 


, ia. 


Ly 
F as £4 F2.s 


Fo 


LU ao bg", herefore alſd by 
| ben, xbt "bg n. 
bq=xbsy . Buch, 6. 16. 3 
| _— becaple by Suppoſition 
Eh at bell ad! badft 
And ac! bell®:qct- gb”. 


re 6d) bd get ably bar ge == 44) therefore ad! 
7 Lad and the 'Angles'ab 4, 46q being equal, the 
#64, 3 bq are Equiangular, Fucl. 6.6." 
> ab! dabl” by/. 4%; Euel. 6, 4s and thaged: 
ah. nc 16, 5h p 
'that«bq 


NCe, Eucl. 3. 35s + 
hat The P, tf is in the ame. 
3 £0 beproved. | 
bythe Ancients, and af 
ors yet yet tq have little Uſe; more 
of the Triangle, Which, (1 but now I 


